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NOTICE. 



In the last Will of Dr. Binney is the following clause : 
" Having, for several years past, been collecting mate- 
rials at mj leisure for the publication of a work concern- 
ing the Terrestrial Mollusca of the United States of 
America, a large portion of which is ready for the press, 
and for which numerous engravings have been prepared, 
my will is, that in case of my decease before the same 
shall be published and distributed, my executors shall 
employ some competent person or persons to prepare 
the same for the press, and shall publish the same at the 
expense of my estate." 

At the request of the executors, I have endeavored to • 
fulfil the wish above expressed. The plan laid out by 
him has been strictly followed, though in some in- 
stances contrary to my own opinions, and it has been 
departed from only where observations since his decease 
• have rendered it imperative. The consequence is, that 
there are a few discrepancies between the first and 
second volumes. The work was found to be less com- 
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plet« than had been anticipated, very few descriptions 
having been finished except in the genus Helix, and 
none of the generic descriptione except those of the 
Limacid^. Many new species liave also been added 
from the collections which he had caused to be made 
in the South-western States and Texas, but which 
bis health bad not permitted him to examine. The 
passages for which I am responsible are indicated 
by the annexation of the letter " o." A number of tHo 
plates also remaned to be designed or engraved. It 
was the intention to have had the work issued very soon 
after the decease of Dr. Binney ; but the scattered state 
of the materials, at various places in this country and in 
Europe, and the difficulty of procuring suitable artists, 
have caused most perplexing delays. 

I cannot hope to have produced the work such aa he 
would have made it. My comparative ignorance of a 
subject to which he had given so much of the attention of 
a mind deeply in love with his subject, and thoroughly 
prepared for a full and philosophical treatment of it, 
would forbid this. Nor can I pride myself on possessing 
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Amos Binney was born in Boston, October 18, 
1803. At the age of ten years, he was sent to 
the Academy at Hingham, where he received his 
education preparatory to entering college. At 
the age of fourteen, he entered Brown Univer- 
sity, and was graduated in 1821. He then en- 
gaged in the study of medicine, under Dr. George 
C. Shattuck, of this city, and attended medical 
lectures at Dartmouth College. At this time his 
health failed him. He had urgent cough, pain 
in the side, and other alarming pulmonary symp- 
toms, and was obliged to suspend his studies. 
By the advice of his medical attendants, he un- 
dertook a journey on horseback, which he accom- 
plished in the summer of 1823, proceeding in 
this way to Cincinnati and home. At Cin- 
cinnati he had an attack of fever which wellnigh 
proved fatal. No relief was gained from this 



journey ; and in the following May he fled, as it 
were in despair, to Europe. He there visited 
England, France, Italy, and Gennany, directing 
his attention piincipally to the Hospitals and to 
the great collections of science and art, and re- 
turned home in Decemher, 1825, greatly relieved 
of his disease; though he ever afterwards felt 
the relics of it, and had one or two violent parox- 
ysms of palpitation of the heart, threatening to 
be fatal He then resumed his medical studies, 
and took the degree of Doctor in Medicine at 
Harvard University, 1826. 

Though intensely interested in the study of 
medicine on account of its hearing upon natural 
science, the practice of the profession he had cho- 
sen was by no means congenial to his taste ; and 
as he deemed the past history of his health ad- 
verse to a professional life, and, still further, as 
Providence seemed at that time to present to 
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and all of which soon devolved upon him by the 
death of his father. In these operations he was 
eminently successful, and rapidly accumulated a 
fortune. 

In the midst of his extensive business he was 
never unmindful of science. This was his pas- 
sion ; and all his leisure moments were devoted 
to it, in preference to mingling in general society, 
for which he had very little taste ; and he always 
looked forward to the time when he should retire 
from business, become a patron of science and art, 
and make science his occupation. In the winter 
of 1836-7, having accumulated what he re- 
garded as a competence, and having invested it 
profitably as he supposed, he counted that the 
anticipated era had thus early arrived. But the 
well-remembered business disasters of 1837 came; 
and so far from being able to retire from business, 
he was obliged to give himself exclusively to it, 
and with redoubled zeal, for the next five years, 
in order to meet the crisis and save his estates 
from the general ruin. Having successfully ac- 
complished this and much more, he again felt 
that, with a competence before him, he could with- 
draw from business cares, and devote himself 
more especially to science and art ; and, next 



after his own family, to make the Boston Society 
of Natural History and the BosUin Athenseum 
the objects of his solicitade and bounty. But 
alas ! his long-cherished anticipations were not to 
be realized. His health soon began to decline. 
Intermittent headache of a severe and unmanage- 
able character, had already robbed him of half the 
enjoyment of life ; and other difficulties now su- 
pervened. He retired for relief to the country, 
hoping that quiet would restore him. Finding 
this nnavailing, he resolved to try what had once 
before proved so salutary to him, — the effect of a 
sea voyage, and a visit to Europe, which he had 
, many years designed, for the purpose of becoming 
acquainted with the scientific men and scientific 
collections of the old world, and of purchasing a 
well-appointed scientific library, — all of which 
was to be subservient to the canse of science in 
generiil, in America, rather than to his individual 
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he urged onward for Italy. He tarried a short 
time at Florence, but became still more ill. In 
passing the Apennines, the chilly and penetrat- 
ing ^mistral" which prevailed, and the bleak- 
ness of the lodging-houses, were too much for 
him, in his sensitive condition; and the conse- 
quence was a violent attack of pleurisy. Con- 
vinced that it would be certain death to remain 
under such exposure, he made a desperate effort 
to reach Rome ; and, though every jolt of the 
carriage caused a groan, he arrived there on the 
third day. The most energetic treatment was 
here employed, and at first with marked relief; 
but a relapse took place, and he suffered in- 
tensely. Again the disease seemed to have been 
subdued, and he was encouraged that he would 
recover; suddenly and unexpectedly, however, 
he sunk, and died, February 18, 1847. His 
earthly remains, in accordance with his wishes, 
were brought home, and committed to their des- 
tined resting place at Mount Auburn. 

In person. Dr. Binney was above the middle 
stature, erect, robust, and well-formed. His com- 
plexion was dark, with very dark hair and eyes. 
His features were full and well-formed. His dress 
was elegant and scrupulously neat ; his manners 



were dignified, and bespoke the gentleman. His 
voice was deep-toned, full, and melodious, and 
his enunciation was remarkably distmct His 
imposing mien> and the grave and positive tones 
of his voice, conveyed a first impression that he 
was haughty and inaccessible. He was himself 
at a loss to know why he had acquired this repu- 
tation, inasmuch as he felt entirely naconscious 
of indulging any thing corresponding to it in his 
heart In his opinions he was decided, but not 
obstinate. Though naturally indolent, according 
to bis own confession, he was ever busy, as it is 
evident he must have been to have accomplished 
so much at so early an age. He was elegant and 
refined in his tastes, and passionately fond of the 
fine arts. His discrimination as a connoisseur is 
well evinced by his numerous and well-selected 
books, pictures, engravings, sculptures, and other 
specimens of the fine arts. He was most happy 
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be their high aim to acquire and deserve the 
name of christian gentlemen. May it be said of 
my house^ not that ^ all the sons were brave and 
all the daughters virtuous/ but that all the sons 
were uprighl and honorable, and all the daugh- 
ters good ! " 

Dr. Binney loved the works of nature, not 
as objects of scientific interest only, but as 
the beautiful manifestations of Divine Wisdom, 
adapted, at the same time, to afford the well- 
disposed mind gratification of the purest and 
deepest kind. As a lover of nature, he viewed 
with delight the whole landscape ; as a natural- 
ist, he loved to study the relations of individual 
objects. And he loved art, because it is the 
nearest material approach which man makes to- 
wards the handiwork of the Creator. His love 
for Natural History was early manifested. When 
quite a child, his chamber was garnished with 
stones, shells, strings of birds' eggs, and such other 
objects as are likely to attract juvenile observa- 
tion. He commenced a collection of shells while 
in college. The interest of his father in mining 
tended early to direct his attention to the study 
of minerals ; but perhaps nothing contributed so 
much to enkindle his interest in the wonders 

TOL. I. C 



of nature as his visit to Cincinoati, soon after 
leaving college. The fossiliferous rocks of that 
region could not but attract his attention ; and 
during his stay there, he spent most of his hours, 
so far as his strength admitted, in l^ng upon the 
rocks, and in chiselling out the fossil remains. 
Most of the Silurian fossils now belonging to the 
Natural History Society, were obtained by him at 
that time. His first visit to Europe contributed 
greatly to foster and enlarge the taste already 
formed for Natural Science ; and he availed him* 
self of the opportunity to procure many shells 
from the Mediterranean, and many valuable miO' 
erals. 

In Febmary, 1830, there was a meeting of 
gentlemen, which resulted in the formation of the 
Boston Society of Natural History. Dr. Binney 
was one of the number, and was appointed one 
of a committee of five to recommend measures 
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draft a Constitution; and it is understood to 
have been mainly done by him. His name is one 
of those mentioned in the act of incorporation. 
At the first meeting for the choice of oflScers he 
was elected one of the Curators, and has held 
some office in the Society ever since. He was 
Treasurer, 1832-4; Corresponding Secretary, 
1834-7; Vice President from 1837-43, when 
he was elected President 

The nucleus of the Society's Museum was con- 
tributed by him. In July, 1831, he gave two 
hundred specimens of minerals, one hundred spe- 
cimens of foreign organic remains, and two hun- 
dred specimens of fossils from Ohio. He also 
deposited his collection of shells, consisting of 
about fifteen hundred species, and at that time 
by far the most complete collection in this country. 
In 1840, these shells were given to the Society, 
together with about one hundred specimens of 
mounted American birds, on certain conditions, 
which were at once complied with. 

The Journal of the Society had his special 
regard. It was modelled by him ; and the first 
paper printed, was written by him. Besides this, 
which was upon the Fusus Aruanus of Chemnitz, 
he contributed several others ; all of them upon 



the Terrestrial MoUusks of the United States, 
which he made a special study. As long ago 
as 1S35, he commenced a monograph of this 
group of animals, and published it, from time to 
time, in the Jonmal. Besides his papers pub- 
lished in the Journal, he read others to the 
Society, of no less interest and importance, on 
Tarious subjects, in which he displayed most just 
and discrimioatiDg views of the claims of Natural 
Science, and of the spirit and aim with which it 
should be prosecuted.' 

■ The followiD; are suniB of Ibe papers rouad on his Gin : — 

Report on tlm Joaraa! of Iho Aeadamy of Natural Sciencea, Vol. VJI. 
Part 2, 1837, 

BeoiBrkt oa the Reports on Ihe Birds, Pishes, uid Reptiles of Measacbu- 
■elta. November, 1839. 

Observatioiu on the Appeannce of tbs KhCalled Sea Serpent at Naluat, 
as aeen b; himseir, August, 1339, with auadr; Documents. 

Criticlim DQ Scblegel'a Notice oT Dr. Holbrook's Herpeldogy, Vol. I. 
September, 1B40. 

Bemariu on two Paleoololo^oal Works of Kichelolti. October, 1842. 

Observmiot 
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The great work, however, ip which he chiefly 
devoted himself, was the one which follows, being 
an amplification of his Monograph on the Ter- 
restrial Mollusks of the United States. It was 
his intention to publish something that, in com- 
pleteness and in the style of its mechanical ex- 
ecution, should be unsurpassed by any similar 
work. He therefore spared no pains and no 
expense to render it as perfect as possible. He 
obtained characteristic and living shells of every* 
species and variety ; he procured the best artists 
to figure and engrave both the animal and the 
shell; many of which were repeatedly drawn or 
engraved before he was quite satisfied with the 
result; — he had thorough and accurate dissec- 
tions made of all their anatomical minutiae, by 
the skilful hands of Drs. Wyman and Leidy ; and 
he kept most of the species in captivity for 
months, that he might be able to observe their 
habits, the variations they exhibited, and the 
changes they underwent by age, food, etc. To 
carry out fully his design, he employed an expe- 
rienced collector to spend one winter in Florida 
and the adjacent Keys, and another in the South- 
western States, including Texas ; and thus he was 
prepared to give not only the descriptive charac- 



ters of the wliole gronp, but its geographical and 
geological relations, and maDy other generaliza- 
tions of much interest and importance. He car- 
ried the manuscript with him to Europe, intend- 
ing to have some of the unfinished plates exe- 
cuted there. This most valuable work was left 
so nearly complete that it may be regarded 
as essentially his work. 

His last and his greatest effort in behalf of 
*science was, to carry into effect a purpose, long 
since formed, of obtaining, through the liberality 
of the Boston public, a building for the Society 
of Natural History, which should amply accom- 
modate its present and prospective collections. 
In his anniversary Address, in 1846, he set forth 
in the most lucid and convincing manner, the 
wants of the Society, the absolute uselessness of 
adding to its collections in consequence of a 
want of the means for their preservation and dis- 
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clear and unaffected style of writing, and of 
his devotedness to the interests of the Society. 
Not only did he do this, but voluntarily under- 
took to solicit the necessary subscriptions, in 
which he had so far succeeded as to put his 
final success beyond a doubt, when disease 
arrested hiuL 

He was a member of all the scientific bodies 
in this country ;-— the American Philosophical 
Society; the American Academy of Arts and 
Sciences; the Academy of Natural Sciences of 
Philadelphia ; the New York Lyceum ; the Na- 
tural History Societies of Hartford, Salem, Port- 
land, and many others. 

He was also one of the prominent members of 
the American Association of Geologists and Na- 
turalists. He had read several very interesting 
papers at its sessions, most of which were des- 
tined to form a part of his work on the Terres- 
trial Mollusks. When, at the session of the 
Association in Boston, in 1844, it was proposed 
by several of our most intelligent citizens, that 
the valuable papers which had been read should 
be printed, and liberal contributions were volun- 
teered by them for the purpose, Dr. Binney 
was made chairman of the publishing committee. 



In confonnity to his wishes, the work was carried 
out in a style far superior to what was contem- 
plated, and proved also much more Toluminous, 
while the sales were Tery limited. The cost, of 
couree, far exceeded the means of publication ; 
and the residue, amounting to a large proportion 
of the whole, was contributed by him. 

At the session held in Boston in September, 
1848, he was to have presided over that distin- 
guished body, and expected much gratification 
to himself on that occasion, in the anticipation 
that the citizens of Boston would, by their hos- 
pitality and energy, render it a profitable and 
happy occasion to those who might favor them 
with their presence. 

It was not, however, for his direct, actual scien- 
tific labors and acquirements that Dr. Binney 
stood in his most important relations to science. 
Others have, probably, labored more constantly. 
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self made respectable attainments in the funda- 
mental principles of natural science^ and even in 
all its separate branches^ he was at the same 
time the man of business, the man of fortune, the 
man of prospective leisure, and the man who had 
consecrated that leisure to the interests of science 
and art 

Not the least among the items for which science 
is indebted to Dr. Binney, must we reckon his 
superb library. It numbers many hundred vol- 
umes, and at his death was undoubtedly the most 
important library of works on zoology in America. 
It was by no means the largest ; but it contained 
more of the modem works, on those topics which 
are essential to the study of natural history in its 
present state, than any other one library in the 
country. Many of the books are splendid, rare, 
and very costly works; and all are in elegant 
binding. These he granted free use of, to all 
who desired it ; and indeed it had become indis- 
pensable, in the investigation of any important 
topic in zoology, to consult his library ; and for 
this purpose it was visited by gentlemen from all 
parts of the Union. 

Having frequent occasion to travel, and thus 
visiting every quarter of the Union, he formed 
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an acquaintance with almost every man who had 
any pretensions to science ; and he did much to 
encourage them, and to bring them in contact 
with each other. At the same time, his eye was 
always open, and on the watch for any thing that 
might be of importance to the Museum or to the 
Journal of the Natural History Society. 

While a member of the Lepslature, in 1836 - 7, 
he used his endeavors to sustain the State Geo- 
logical Survey, then in process by Prof Hitch- 
cock; and was principally instrumental in having 
attached to it the Commission for the Zoological 
Survey also, the results of which have been so 
important. He also secured for the Natural His- 
tory Society an appropriation from the Legislap 
ture, which, small as it was, was infinitely import- 
ant at that time. 

To the Natnral History Society, he was, at the 
same time, the patron, the fellow-laborer, the Pre- 
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identified with the Society ; and in its social rela- 
tions he was in a position to render services which 
no sarvivor has the power of rendering. He had • 
hoped that hy his visit to Europe he should be 
enabled to form acquaintances with scientific men, 
and their modes and facilities for investigation ; 
to learn the best arrangement for a cabinet, and 
the best modes of preserving objects ; to negotiate 
exchanges, and make large additions to his li- 
brary; by which his future connection with the 
Society, especially at the juncture when plans 
for the permanent arrangement and preservation 
of the Cabinet were likely to be needed, might 
become of the greatest possible advantage. 

Nor was he less qualified, or less disposed, to 
promote the interests of art among us. HI as he 
was in Europe, he never lost sight of the two 
institutions which he had determined to foster ; 
and he was daily seeking to obtain collections 
for the one, and rare books and paintings for the 
other. Several arrangements with this view had 
been entered into, which were interrupted by his 
illness, and more or less defeated by his death. 

It is due both to him and to the history of 
American Art to record, that with a view to the 
encouragement of American Artists, he had pro- 



posed to four of the most pTominent painters of 
his native country to execute for him two pictures 
• each, at generous prices. They were to choose 
their own subjects, and not be limited for time ; 
the only stipulations bein^ that the pictures 
should be of certain dimensions, and the subject 
of one of each was to be from history, either 
American, or written by an American ; and they 
were requested to produce such works as wo\ild 
^ve to the world a pledge of their ability, and on 
which they might hope to rest a reputation with 
posterity. The four artists selected were Hunt- 
ington, Kcthermel, Leutze, and Terry. The fol- 
lowing pictures have resulted ; namely, "Henry 
VUL and Catherine Parr," by Huntington; 
"Noche Triste," from Prescott's Conquest of 
Mexico, by Rothermel; "Spaniards storming a 
Mexican TeocaUi," also from Prescott's Mexico, 
by Leutze; and "I think," from Prescott's Fer-r 




father, and a friend, shall have passed away, his 
name must ever appear among the pioneers of 
Science in America, as one of Its most substantial 
supporters, and as having coctributed materially 
io the enlargement of its boundaries. 
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PREFACE. 



The following pages, prepared during intervals 
of leisure, have served to occupy the attention 
of the author, and have constituted his amuse- 
ment amid the active engagements of business. 
He has esteemed himself fortunate in being able 
to find, in the study of Natural History, a relief 
to the over-burthened mind, a solace in trouble, 
and a protection from the all-absorbing cares 
which are incidental to mercantile pursuits. If 
to the healthful exercise of body and mind 
which he has himself enjoyed in their, prepara- 
tion, he shall be able to add the approbation of 
those who are engaged in similar investigations, 
it will be as ample a recompense as he has ever 
proposed to himself. He offers them to the nat- 
utalists of the United States without any other 



pretension than that of being actuated by a wn- 
cere desire of rendering them accurate and &ith- 
ful, in every particular, and, so far, worUiy of 
acceptance. 

In brin^g together and reviewing the labors 
of others in the same department of science, he 
has endeavored to do strict justice to all, to at>- 
knowledge his obligation for information received 
fi:t>m each, and to indicate the source from which 
it is derived. K there are any omissions, in this 
respect, they have arisen from inadvertence and 
not from design. It will be noticed that in sev- 
eral instances he differs in opinion from those 
who have preceded him, and that he considers 
several species, described by them, to be merely 
varieties oi^ or even identical with, animals before 
known. In thus exercising his own judgment 
in opposition to that of persons for whose opinions 

entertains the hitrbest respeut. he tnisU tlia. 
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The work contains descriptions of all the air- 
breathing moUusks of the United States, living 
upon the land, including both the aboriginal and 
those foreign species which, having been from time 
to time introduced, have now become naturalized 
to the soil ; and of such species belonging to the 
countries adjacent as are known to the author. 
Our knowledge of these animals is brought down 
to the date of publication ; and it is hoped that 
the work will be found to be as complete as any 
record of an actively progressive science can be. 
In its preparation, all the American authorities 
have been consulted, and for the benefit of Euro- 
pean naturalists, some of whom appear to be 
inexcusably ignorant or wilfully neglectful of 
what has been done for Natural History in this 
country, a catalogue of American authors, whose 
works have been used in compiling these pages, 
is given; a catalogue of the foreign works, 
referred to, is also added. A full synonomy of 
the native species is attempted, and it will pro- 
bably be found to be pretty complete ; but for 
the introduced species a few references only to 
well known works are given. 

Great care has been taken to investigate the 



hiatoiy of each species in order to designate it 
by the name applied to it by its first discoverer. 
The rule adopted is to give priority to the fir^ 
puhUsked description or to tJte first published name 
accompanied hy a recogmzahle figure^ and to reject 
all claims based apon the publication of a luane 
only, as these, if allowed, would inevitably lead 
to doubt and inconvenience, and in the end 
would afTord opportunity for uniaimess and 
fi^ud. The date of the first pablicatioo of the 
species is appended to the name of the work iu 
which it appeared. The operation of the rule 
irill restore to American authors many species 
which were first described by them, but which 
have long had a place in the works of MM. 
Ferussac, Lamarck and Deshayes under the names 
of foreigners who did not know them until after 
they had been described in this country. 

It is one of the aims of this work to point out 
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correct account of the species belonging to his 
own country. 

It is proper to state here^ that when the work 
was nearly ready for publication the annexation 
of the republic of Texas to the United States 
enlarged the ar^a of the author's investigations, 
by the addition of a region of many thousand 
square miles in extent to the vast territory abready 
included in the field of his inquiry. He endeav- 
ored to meet the exigency by employing a com- 
petent naturalist to explore the accessible parts 
of that State during the early part of 1846 ; but 
it cannot be expected that the results of that ex- 
ploration can exhibit more than an incomplete 
view of the species living there. A wide field 
of investigation is left for the future naturalisi^ 
both in Texas and in the whole extensive and 
but partially-explored region west of the Missis- 
sippi river. 

The author takes pleasure in making this 
public acknowledgment of his obligations to those 
gentlemen who have kindly ftimished him with 
materials used in the preparation of the work. 
To R E. Griffith, M. D., late of the University 
of Virginia, a cotemporary of, and fellow-laborer 



mih Mr. Si^, he is indebted for much valnable 
information respecting this class of animalu, which 
has been the especial object of his attention. It 
is a cause of regret that he should not have per- 
severed in a design, conceived several years mnce, 
of publishing a woric on the same general plan 
as the present, for the jadicioas execution of 
which he is peculiarly well qualified, both by 
atudy and observation. To Professor C. B. Ad- 
ams, of Middlebuiy College, Yermont^ he owes 
the loan of his entire collection of his American 
terrestrial moUusks, which have been of impop- 
lant service in the comparison and diagnosis of 
species, and for many facts concerning these ob- 
served by him in Vermont To S. S. Haldeman, 
of ColimU>ia, Penn^ he is under obligations for 
specimens collected by him during a journey 
tilirough the southern and south-western States, 
and for much information respecting the distribu- 
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transmitting his observations on the habits of 
GlandinOj together with the living animal, and a 
beautiful drawing of it ; and also for the species 
common in the lower parts of Georgia. To Pro£ 
Jeffries Wyman, for information on the anatomy 
and habits of the animals ; and to Prof J. P. 
Elirtland, of Cleveland, Ohio ; Dr. J. W. Mighels, 
of Portland, Me. ; Dr. Edmund Ravenel and Pro£ 
Lewis R Gibbes, of Charleston, S. C. ; Prof. W. B. 
Rogers, of the University of Virginia ; Isaac Lea, 
Esq., of Philadelphia ; John C. Jay, Esq. and B. 
W. Budd, M. D., of the city of New York ; Dr. 
T. R. Ligalls, of Greenwich, N. Y. ; Dr. W. New- 
comb, of Troy, N. Y. ; Prof. G. W. Benedict, of 
Burlington, Vt ; and T. J. Whittemore, Esq., of 
Cambridge, Mass., for their active kindness in 
affording the opportunity of examining species 
which, without their aid, would not have been 
procurable. 

To Dr. A. A. Gould, of Boston, he presents 
his thanks, for frequent and various aid and ad- 
vice, often asked for, and always bestowed with 
alacrity and liberality ; and to John S. Phillips, 
Esq., of Philadelphia, for his unremitting atten- 
tions in superintending the preparation of the 
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plates, mostly engrayed and colored in that city 
— a labor of good will, which has required 
time and patience that no one except a gen- 
tleman thoroughly imbued with a desire to pro- 
mote the cause of Natural History could haye 
performed, and without which, the work could 
not have appeared. 

To the venerable Alexander Lawson, the en- 
grarer of the Birds of Wilson, the author's 
acknowledgments are due for his eflforta to ren- 
der the illustrations, mostly engraved by him, 
worthy of his own reputation as an accurate 
zoological engraver, and worthy of the confidence 
of naturalists. 

The author is gratified in announcing that the 
anatomical details of the species, together with 
the dissections and drawings, are exclusively due 
to the labors of Joseph Iieidy, M. D., of Philadel- 
phia. They constitute the most novel and impor- 
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upon some general considerations connected i9?ith 
the subject, for the purpose of traciDg the relar 
tions of the animals he is about to describe, but 
more especially of recording those facts and ob- 
servations, connected with the general subject, 
which he has derived from the study of the spe- 
cies belonging to this country. These are ar- 
ranged under distinct heads, and are treated of 
in the following chapters of the Introduction. 



f.. 
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INTRODUCTION 



" NoTiTUM Atrmi HATrrsALiini, isuji fucrrjm orDianiAiuM, aaao- 
lauu snrtKcatai, ckmtcx est." 
O-Fairmu. 



QUJKDAM nOIATU KOt 



EiDiaiu, rnqm i^crc iiuccciou, 




I. 



OF THE RISE OF SCIENTIFIC Z05L0GY IN THE UNITED 
STATES, WITH NOTICES OF NATURALISTS PARTICU- 
LARLY CONNECTED WITH THE SUBJECT OF THIS WORK. 



The impulse given to the study of Natural History 
in Europe, at the close of the last and the commence- 
ment of the present century, by that eminent school of 
naturalists and philosophers -which arose in France, 
contemporaneously with its great political Revolution, 
imparted to the Natural Sciences an importance which 
they never before possessed. A crowd of gifted and 
ambitious minds, freed by that event from the shackles 
of established opinion, and thus enabled to direct their 
energies to such ends as suited their respective inclina- 
tions, entered upon a new career of intellectual exer- 
tion. With untiring perseverance, they investigated 
the past and present conditions of all organized exist- 
ences, and interrogating nature in the very recesses of 
her temple, drew from her responses a philosophy which 
swept away the received theories of that day, as com- 
pletely as the new political institutions took the place of 
the antiquated government to which they succeeded. 
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The earth, which had been to man a sealed book, iras open- 
ed, and, read bj the light of the new philosophy, discloaed 
the history of its own creation. The order of events, 
in the production and succeBsion of animal life upon its 
surface, began to be understood. The relations of 
different bein^ to eaeh other were studied, and all 
were seen to be mutually dependent. Order and sys- 
tem were thus substituted for confii^on, and philosopbir 
cal soiilogy became one of the prominent subjects which 
churned the attention of the speculative and the learned. 
The active interest in this science, ori^natlng in 
Franco, gradually extended to such parta of the conti- 
nent of Europe as were influenced by the French 
language and Eterature, or were occupied by her arnues, 
which were often attended by commissions of scienljfie 
men, and sometimes numbered, among their officers, 
naturalists of the highest merit. In England, when in 
consequence of the wars growing out of the French 
Bevolution, and continuing until the dethronement of 
Kapoleon, a state of non-intercouise with France existed, 
the now impulse was not felt untU a later date. When 
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in organizing and establishing new political institaiions. 
The people, thinly spread over a vast territory, were 
busied in developing its resources, or were engrossed by 
the excitements resulting from the unsettled condition of 
public aflbirs, and the frequent coUbions with foreign 
powers, which disturbed the. peace of the country for 
twenty-five years, until the termination of the war with 
England, in 1815. At the close of that conflict, which 
finally established for the country a rank among nations, 
and left it in repose, the movement which had sometime 
before been communicated from Europe, began to pro- 
duce sensible effects here. 

The state of society was not, at that time, suited to 
the favorable reception, much less to the rapid diffusion 
of science. Wealth was so equally distributed, that few 
were rich ; and, although a respectable degree of intel- 
ligence was common, all the energies of the people 
were spent in pursuits immediately connected with the 
practical utilities of business. As a consequence of this 
condition of things, few were willing to cultivate science 
for its own sake, and most of these were persons who 
had not yet become engaged in the serious labors of 
life. It was by the young men of that period, therefore, 
that the Zoology of the modem school was welcomed to 
North America, and the earliest efforts made to promote 
its study. Their exertions were at first of the most 
unpretending character, but they sufficed to attract the 
attention of those possessing similar tastes, and led to 
the establishment of institutions in our principal cities. 
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between &e years 1812 and 1820, devoted to the cnl- 
tivation of Natural History. Some of tiiese coold not 
Bustun themselvea, and became extinct ; but others 
were more saccessfiil, and have coDtinued, vith variooa 
prosperity, to the present time. These, together with 
societies established in the interval, have exercised, and 
yet maintain, an important influence on the public mind. 
Throu^ their efforts, scientific information is no longer 
confined to the professedly scientific, but has become 
funiliar to tbe intelligent part of the community,' and 
leisure is found by miuiy to cultivate its various branches. 
The public, ceasing to condemn that, the immediate util- 
ity of which it cannot understand, now cheers, with its 
approbation and ud, undertakings of a purely scientafie 
chuacter ; and the govenunent extends to them, occa- 
wonally, an uncertain and hesiteting patronage. 

The institetions referred to served as nuclei, around 
which gathered tiiose who were interested in Eoolo^cal 
studies ; and the investigation of the zoology of the 
country, then but imperfectly known throu^ the works 
of Europeans, was soon conunenced by the young 
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The Academy of Natural Sciences of Philadelphia 
issued the first Auinber of its Journal in 1817. The 
Annals of the New York Lyceum of Natural History 
appeared in 1823. The Contributions of the Maclurian 
Lyceum in 1827, and the JounAl of the Boston Society 
of Natural History in 1834. Besides these, "which are 
exclusively appropriated to Natural History, there are 
others of a mixed character, in -which considerable 
prominence has latterly been given to the same class of 
subjects ; such are the Transactions of the American 
Philosophical Society, and the Memoirs of the American 
Academy of Arts and Sciences. Several private Jour- 
nals also in the same interest, have from time to time 
appeared ; none of which, however, have obtained a 
permanent establishment, except the American Journal 
of Science and Arts, e^ted by Professor Silliman, 
which commenced its career in 1819, and yet enjoys a 
vigorous existence. This work contains numerous and 
valuable contributions to zoology, and has always exer- 
cised a wholesome and effective influence in difi\ising 
correct ideas of the value of all the Natural Sciences. 
It is in these publications alone, that we must look for 
the great mass of original materials available in the 
compilation of any work on the zoology of the United 
States ; and they are the sources often resorted to in the 
preparation of these volumes. 

During the last ten years, however, several important 
works of a different character have appeared. A gen- 
eral and growing conviction, in the public mind, that the 
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appUc&lion of scientific knowledge to the inTegtigalaon 
of tho natur^ resourcoB of the country would haaten 
the diacoveiy of new sources of prosperity, and disclose 
the best and most economical mode of deve1o|nng and 
improving those already*known, induced Hie Legislatures 
of more, than half ttie States of the Union, to establidi 
scientific Conmiisalons for tho examination of the Geology 
and Mineralogy of those States respectively. In anne 
of them the Commls^ons were directed to collect infor- 
mation respectmg Zoology and Sotany. In accordance 
with this authority, extensive and elaborate works on the 
Zoiflogy of Massachusetts and of New York have been 
given to the public, at the expense of those States, and 
catalogues of the species, with short notices of the 
animals of other States, have also been prepared. These 
have contributed much to eluddate the general subject, 
and, especially, have added largely to what was befi)ra 
known of the geographical distribution of species. 

The two classes of publications which have been men- 
tioned, are believed to comprise all the materials, of any 
importance, relating to the particular department of 
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sacceeding the article on Gonchology, also by Mr. Say, 
published in the Journal of the Philadelphia Academy, 
is dated in January, 1821. These are the two earliest 
publications relating to this subject ; and, although their 
date is so recent, tiiey anticipated all foreign publica- 
tions, and secured the priority of the descriptions and 
names contained in them. The same good fortune has 
attended the later publications here, so that it may be 
said, that with a few exceptions, American species 
have been first described by American naturalists. The 
exceptions are, descriptions by MM. Miiller, Ferussac, 
and others, of species common to the Antilles, and some 
parts of the shores of the Gulf of Mexico, as well as to 
the United States ; and by Mr. Rackett, of a single 
species fi*om Canada, published in the lonnaean Transac- 
tions in 1822. It seems remarkable, considering the 
frequent intercourse between this country and Europe, 
and the activity that already prevailed among European 
naturalists in procuring new objects from foreign coun- 
tries, that so few American species fell into their hands 
previous to the time when the American publications 
commenced. Indeed, they seem to have been better 
known to Mr. Lister in 1770, than to M. Lamarck in 
1822, the former having given figures of nine or ten of 
them, agsdnst descriptions of only five by the latter. 

The tities of the various papers, memoirs, catalogues, 
and more elaborate works, relating to the terrestrial 
mollusks, may be found in the catalogue of American 
authors contained in the preceding pages. On reference 
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to it, it will be seen tiiat ttie laborers in this braach of 
Natural History have been numerous, and that ft respect- 
able amount of materials has been accnmulatod. Ko 
attempt has hitherto been made to combine these into 
a work upon American Conchology, or upon the partic- 
ular branch of it which is now preBent«d. Li brining 
together these materials for the first lime, it would be 
interesting and proper to ^ve some history of them and 
of their authors, and thus to trace the science from its 
fiist dawmngs in this country to Hie present time ; but 
there are circumstances which render it mexpedient to 
do 80. It is only wiUiin a few years that any con^derft- 
ble attention has been ^ven to such subjects, and con- 
sequentiy, these publications are bo recent, that with 
few exceptions, their authors are yet upon &e stage, 
and have not yet passed the a^liTe period of life. Such 
an account would almost necessarily partake of a critical 
chfo^cter, and would therefore place the author in the 
position of a self-appointed judge of the labors of hia 
contemporaries and friends, an office which he would 
not willingly assume, and for which he is but ill qualified. 
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indeed, not an American, but for a quarter of a century 
a reffldent in the United States. 

Mr. Say, a native of Philadelphia, Uie son of a phy- 
sician, but himself for some years a merchant, seems to 
have been the earliest scientific naturalist, of the modem 
school, which the country has produced. He possessed 
a well-balanced mind, powers of accurate observation and 
discriminating perception, and a facility of expressing his 
thoughts in a brief and condensed style. He was trained 
to habits of industry and perseverance ; his temper was 
mild and equable ; and his manners were so modest and 
retiring as to excite remark. His acquirements as a 
naturalist were due to his private studies alone ; for at 
the period when his character was forming, there were 
few or none engaged in kindred pursuits, — no associa- 
iions of naturalists, in the bosom of which he could find 
sympathy and support, and few Hbraries to which he 
could resort for knowledge and assistance. The great 
zoolo^cal names which have illustrated the nineteenth 
century had not then appeared, or, in consequence of 
the disturbed relations of this government with European 
powers, their works were mostiy unknown here. But, 
notwithstanding the deficiency of his means and oppor- 
tumties, he possessed himself of the learning and accom- 
plishments of the day, in a much greater degree than 
could have been expected in his position ; and was ready 
and prepared, at the commencement of the new career 
of science on which his country entered soon after the 
termination of the European wars, to make that advance 
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in tbe branch of knowledge to which he hod devoted 
lumeelf, which has forever aasociated his name with the 
history of Zoology m the United States, and which ought 
to entitle bim to the honor of being styled its founder. 
Eia pablished worka, conunencing about the year 1817, 
continae titrough a period of eighteen years until Ma 
death in 1834 ; and embrace descriptions of a vast num- 
ber of animals until then entirely unknown, or but 
imperfectly understood. The inrertebrated classes 
received the greater part of his attention, and bis con- 
tributions to their history must, necessarily, form an 
important portion of the means of any writer who shall 
seek more fully to elucidate them. The major put of 
the subjects described in this volume were first described 
by him ; and so fiilly had he occupied the ground, that 
the additions to our knowledge of species made during 
the twelve years, since his decease, have not exceeded 
the number contributed by him, altbon^ witlun that 
time many new inquirers have commenced their investi- 
gations, and l^ge districts of country, which he never 
exaouned, have been explored. His descriptions are for 
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description alone ; and differences of opinion will arise 
as to which, among analogous species, corresponds with 
a particular description. As, however, American natu- 
ralists have felt it to be a pleasure, as well as a duty, to 
render full justice to the merits of Mr. Say, by verifying 
and confirming his discoveries, nearly all the species 
described by him, though some of them were for a time 
lost, have been re-discovered and restored ; and with a 
few exceptions only, they are retained as well defined 
and authenticated. A particular account of the contri- 
butions made by him, and also by other authors, to each 
genus, will be given in the remarks on the respective 
genera. 

The character and career of M. Rafinesqub, though 
offering points of resemblance to those of Mr. Say, are 
in most respects strongly contrasted with them. He 
was of French origin, but bom in a suburb of Constan- 
tinople, and bred to the mercantile profession. He early 
imbibed a taste for the study of natural objects, which 
grew with his years, and finally so far absorbed his 
thoughts as to unfit him for other pursuits. He visited 
the United States on a trading voyage in 1803, and 
remained until 1805. He was known at that time as a 
botanist, and made the acquaintance of the few botanists 
and naturalists then existing in the country. On return- 
ing to Europe, he established himself as a merchant in 
Sicily, where he continued until his final departure for 
the United States in 1815. During this interval, he 
was industriously employed in investigating the natural 
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hiatory of that island, and published numeroua works on 
botaoj and various branches of zoology, the most impoiv 
tant of Ihe latter relating to ichthyology. There is no 
published evidence that he had at this time much ac- 
qu^tance m& the mollusks, although by his own state- 
ment, his collectioQ of shells amounted at the period of 
his embarkation from Sicily, to the incredible number of 
600,000 spedmens ! On reaching ^e coast of &e 
Umted States he suffered shipwreck, by which his col- 
lections, manuscripts and library, the fruits of the labor 
of years, were lost, and his property was so much im- 
p^red, that he never recovered from the blow, but sunk 
into a state of poverty and even of destitution, in which 
he continued until his death in 1840. 

It is conceded on all hands, that the writings of M. 
BaBnesque, previous to his departure &om Sicily, indi- 
cate the possession of con^derable talent, and a degreo 
of sagacity which placed bim in some respects in advance 
of his contemporaries. It is stated indeed by one of his 
partial friends, that he anticipated by ten years, a large 
proportion of the generic and snb-generic ichthyological 
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were based. The leading fault of his character as a 
naturalist was, a belief in the specific difierence of all 
natural objects which present any variations among them- 
selves, even of the most imimportant characters ; and a 
passion for combining into new groups, according to real 
and obvious affinities, when such existed, or to fkncied or 
trifling ones in their absence, all the objects which came 
within his observation. His groups consequently were 
of very unequal value ; and while some of them were 
combined according to their natural and fixed relations, 
others were brought together by resemblances perceived 
only by himself. He possessed, however, a peculiar 
facility in the formation of the language of nomenclature, 
and his generic and specific terms might, with advantage 
to science, be imitated by some of the naturalists of the 
present day. The adoption in one of his works of this 
mottOy 

" De Linn^ le g^nie il a choisi pour goidc,'^ 

shows that he indtated the brief and comprehensive style 
of Linnaeus ; but in his hands it often became obscure, 
and rendered it cQfficult to recognize the subjects of his 
descriptions. 

M. Rafinesque appears to have been well received in 
the United States. His claims to a standing as a natu- 
ralist were at once admitted, and he immediately com- 
menced taking an active part among the few who were 
investigating its natural history. His name frequently 
appears in the record of the early proceedings of the 
Lyceum of Natural History in New York, and many 
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papen on botanical and zoiflo^cal Bubjecta were pnblidied 
by him in the journals of the day. In 1818 he viuted 
de country wc3t of the Alleghany mountains, aiid was 
soon after appointed ProfcBsor of Natural History in 
Transylvania UniverBity, at Lexington, in Kentucky. 
The results of his visit to the West were . exhibited in 
Bevend memoirs sent to Europe for pubUcation, and in 
others which appeared in this country. About Hob time 
tiie &ulty qualities of his character began to increase, 
and gradually overshadowed the more usci\il ones.' He 

I His pcfBoanl habiu and roaoncn were at Ihis lime very peculiar uid 
eccentric, and indicatei] that diicaaed state of the miod, whicli, at a later 
period, bectkme more mari^ed and decided. Mr. Audubon, in oaa of thoae 
gnpiiic epiaodes which relieve the scienllGc monoloay of the early votumsa 
of his Omitioli^ital Bii^rajiAji, has given a very emusing account of a 
vlail made to him by M. Rafinesque, at bis residence on the banks of the 
Ohio rivBr, in Kentucky. He entitles hts episode, the " Eccentric Natu- 
rallsl," and meutions Mr. B. under the fictitious name of M de T— . It 
may be inlenstiag- to make a. few extracts. 

" * V}iat an oddJookui^ fellow I ' said I to myvelf, as, while walking by 
the river, I obscrred a man landing from a boat, with ^rhat I thought a 
bundle of dried clover on his back. 'How the boatmen stare at him! 
Surely he must be an originaL' He ascended ^Ih rapid step, and, ap- 
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became entirely neglectful of what had been accomplished 
hj other naturalists, rarely mentioning their names or 

with evident reluctance that he perfonned the lavations usual on such occa- 
tiofis, before he sat down to dinner.'' 

''He chanced to turn over the drawing of a plant quite new to him. 
After inflecting it closely, he shook his head, and told me no such plant 
existed in nature. I told my guest that the plant was common in the im- 
mediate neighborhood, and that I would show it to him on the morrow. 
'And why to-morrow, Mr. Audubon? Let us go now.' We did so; and 
oa reaching the bank of the river, I pointed to the plant. I thought M. de 
T. had gone mad. He plucked the plants one after another, danced, hugged 
me to his arms, and exultingly told me that he had got, ' not merely a new 
species, but a new genus.' 

" When it waxed late, I showed him to the apartment intended for him 
during his stay, and endea\'oned to render him comfortable, leaving him 
writing materials in abundance. I was indeed heartily glad to have a 
naturalist under my roof We had all retired to rest. Every person I 
imagined was in deep slumber, save myself, when of a sudden I heard 
a great uproar in the naturaUst's room. I got up, reached the place in a 
few DKxnents, and (ypeaed the door, when, to my astonishment, I saw my 
guest running about the room naked, holding the handle of my favorite 
violin, the body of which he had battered to pieces against the walls in 
attempting to kill the bats, which had entered by the open window, proba- 
bly attracted by the insects flying around his candle. I stood amazed, but 
he continued running round and roimd, until he was fairly exhausted; 
when he begged me to procure one of the animals for him, as he felt con- 
vinced they belcMiged to a ' new species.' 

" M. de T. remained with us for three weeks, and collected multitudes 
of plants, shells, bats, and fishes." " We were perfectly reconciled to his 
oddities, and finding him a most agreeable and intelligent companion, hoped 
that his sojourn might be of long duration. But one evening, when tea was 
prepared, and we expected him to join the family, he was nowhere to be 
found. His grasses and other valuables were all removed fipom his room. 
The night vras spent in searching for him in the neighborhood. No eccen- 
tric naturalist could be discovered. Whether he had perished in a swamp, 
or had been devoured by a bear or a gar-fish, or had taken to his heels, were 
matters of conjecture ; nor was it imtil some weeks after, that a letter from 
him, thanking oa for oar attention, assured me of his safet}'." 
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qnoting their works, aad he treated every object which 
he met with, even the most familiar and beet known, as 
if then for the first time discovered. His passion for 
constituting new genera and species increased to a 
confirmed monomania, under the infiuence of which, old 
genera were divided and subdivided, the number of 
species prodi^ously enlarged, and new animals, never 
seen except by himself, were announced. To provide 
materials for his creations, he relied not solely on his 
own observatiou, but resorted to &6 vague accounts 
of travellers, and the still more uncertain authority of 
vulgar rumor, in both of which he credulously con- 
fided ; and however extraordinary it may seem, some 
of his species and even genera have no better foundation. 
He adopted also, the practice of sending to naturalists 
in Europe, with his own specific names appended, ob- 
jects which had been already characterized here, and 
were known and recently published by American natu- 
ralists. It was in this way, undoubtedly, that M. F^ 
russac was induced to apply M. Rafincsque's names to 
several species of Helix previously described by Mr. 
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his success as a teacher. He rapidlj lost the position 
which he had held, and was thus compelled to retire into 
obscurity. But, he was not the less devoted to his 
favorite science, nor less industrious, and he poured 
forth from his retreat a multitude of flying leaves in 
which, with harmless egotism, he magnified the impor- 
tance of his own discoveries. He ascribed his reverses 
to the machinations of secret foes, and to the disposition 
among mankind to " compel genius to slumber or to 
crawl ; " and, to the end, considered himself to be a 
most deserving, though unrequited laborer for the pro- 
motion of human knowledge.* 

> The character and works of M. Rafinesque have been here considered 
only u connected with zoology. His whole life might however be cited 
M a continuous example of perverted talent, and would afford materials for 
a very amusing and interestting biography. In his last years he became a 
dreaming schemer, and projector of various joint-stock financial, mercan- 
tfle, and literary undertakings. In his retirement he meditated gigantic 
kbocs, and projected voluminous works in various branches of hterature 
and science, which he had neither the intellectual ability, nor other means 
to acccxnpUsh. He appears to have been entirely satitiiied with himself, 
and characterizes the younger men, who were putting themselves in ad- 
vance, and bearing awuy llie honors of science, as a " crowd of young, un- 
akilled, inexperienced or incompetent candidates, who push forward and 
are preferred to the modest and able men who have labored for years with 
ridU and zeal." He entertained hopes that some of the various State sur- 
veys which were commenced about the time he published his autobiography, 
would, as he expresses it, " call him to another Held of utility," but in this 
he was again doomed to disappointment, and to find that he was entirely 
focgoUen. The closing paragraph of his Idfe of Travels is an amusing 
inftaooe of his vanity, and presents a smnmary view of his own acquire- 
ments and powers as understood by himself. " Versatility of talents and 
of profeasions is not unconunon in America," says he ; " but those which 
I have exhibited in these few pages may appear to exceed bchef ; and yet 
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Aa, for reasons which may be gathered bom the pre- 
ceding remarkB, the genera and species of the pnenmo- 
branchiate mollusks proposed by M. Rafioesqne, are 
considered to be destitute of atithoritj, and entirely 
unworldly of notice, no mention will be made of them 
in the text. But, t« shield the author &om a charge, 
&om any quarter, of having designedly suppretBed them, 
a brief account of all of them known to him, is here 
added. In a memoir published in the Journal de Phjf- 
nque, Paris, June, 1819, M. Bafinesque proposed no 
less than seventy new genera of Norik American ani- 
mals, among which eight were formed out of the genus 
Helix. These are founded, upon only slight variations 
vS the aperture of the shell, and so similar are some of 
them to each other, that where he saw reasons to create 
generic distinctions, others, at tiie present day, can see 
only such differences as belong to varieties of species. 
The genera proposed by him at that time, were the 
following ; — ■ 

Odotrofis. *' Lip reflected, umbilicus covered, tooth upon 
columella. 
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Mbsomphix. '* Umbilicus expanded, exhibiting the volu- 
tions. 

Tbiodopsis. ^'Umbilicus large, lip thick, aperture nar- 
rowed by three teeth, one upon each lip and one upon 
the columella. 

XoLOTREMA. " Differs from the preceding by absence of 
umbilicus ; or, it is small and covered by the reflected 
lip; aperture transversal, linear; the inferior tooth a 
lamellar carma. 

Chimotrema. "Aperture transverse, extremely curved, 
resembling a simple fissure. 

ToxoTEBMA. " Differs from the preceding by the emargi- 
nate lip. 

Stsnotrema. "Differing from the two preceding by a 
thick emarginate lip, and a second lip flattened to the 
spire and uniting with the true lip ; a transversal carina 
above. 

Aplodon. "Aperture rounded, columella with a single 
tooth; umbilicated. 

In his Enumeration and Account of Remarkable 
Object9 in his own cabinet, published at Philadelphia in 
1831, Toxotrcma and Stenotrema were changed to Tox- 
ostoma and Stenostoma; two new genera, Trophodon 
and Odomphium, and one sub-genus, Monomphis, were 
indicated by name, and the two following genera were 
characterized : — 

Mesodon. " Differs from Helix by lower lip with a tooth. 
Omphalina. "Differs from Helix by no lips, hut an 
umbilicus. 

VOL. I. G 
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Li &e lastnamed paper, M. BafineBqne describes 
two apecieB of Agatba, for such waa the ortihogr&phy 
he adopted for Aebatina. 

"Agatina varitgata. Saf. 1B20. Sis spires, miooth, yel- 
lowisli, variegated with brown spois near the Butnree, first 
spite with some narrow colored etrias, ooDcentric. Nearly 
two inehes ; frooi Louisiana. 

"A fuscala. Jtaf. 18SS. Eight spires, simmth, reddish 

brown, with broad longitudinal black bands on the spires, 
of a lanceolate flesnose shape. Over two inches i fiom 
Texas." 

Persons acquainted with our Helices, will refti^y 
distinguish nearly all the species on which M. Kafin- 
esque founded the ahove genera, for it is apparent that 
he had actually before him American specimens, and 
did not depend upon his memory or imagination. It is 
ungnlar, however, that with his fondness for publishing 
species with the contraction " Raf." appended, he 
nowhere deBoribed Uteae Helices. Descriptions may, 
indeed, exist unnoticed in some of the loose fragments 
which heralded hia pretended discoveries; but this is 
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ber and October, 1818, which were intended as a sort 
of prodromus of his discoveries in the West, he nowhere 
speaks of having coUected land shells, although the flu- 
viatile species, divided as usual into several genera and 
sub-genera, occupy considerable space. As he could 
not, without a gross infraction of that comity practised 
among naturaUsts, which secures to each his own discov- 
eries, and which even he was not prepared, at that time, 
entirely to disregard, openly assume the species described 
or made known by Mr. Say, he could publicly gratify 
lus mania for genera-making only by the construction of 
these new genera. But, he gave to the specimens in 
his own cabinet, specific names which he thought more 
appropriate than those of Mr. Say, and they gradually 
found their way to his correspondents abroad, and par- 
ticularly to M. F^russac, with these names attached. 

In his Annals of Nature for 1820, M. Rafinesque 
proposed three new genera and several species, viz. : — 

GENUS PHILOMTCUS. 

PmLOMTcrs. " Differs from Limax by no visible mantle, 
the longer pair of tentacula terminal and club-shaped, 
the shorter tentacula lateral and oblong. The name 
means, friend of fungi, on which they feed. 

" PUlomycus quadrilus. Gray, back smooth, with four longi- 
todinal rows of black spots, long tentacula black and ap- 
proximated ; rather attenuated behind, tail obtuse. On the 
banks of the Hodson, length over half an inch. 
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"P . (unmu. FuItoos gnj, alendei, btck wrinUed 

longitudinally ; tentaculs brown, the l&tenl onea veiy smstl ; 

tail acute, cariaated abore. Length two thirds of an inch, 

in New York. 
"P . /uacus. Entirely brown, tentacula thick, back 

amoolh, tail compressed, acute. In Ohio, length one fooith 

of so inch. 
"P .jktmolarii. FaNoQ8,back Tariegated, with flexu- 

OBB brown lincB, slightlji wrinkled transversely ; attaonated 

behind, tail obtuse. Length from one to two inebes, it 

may change its shape. Found on the CatskiU moontaina. 

There are many other species of this genns in the United 

States. 

GENUS BDMSLBS. 

EuuELUs. " Difiers from Limax by no visible mantle, the 
four tentacula almost in one row in front and cylindrical, 
nearly equal, the emallest pair between the larger ones. 
Name mythological. 

" Eamelus n^rulottu. Body nearly cylindrical, rounded at both 
ends; back smooth, crowded with gray and fuWous spota 
intermixed of the same tinge, without spots beneath ; tent»- 
cula brown. Length about one inch, in Ohio and Kentucky. 
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decurrent on the whorl obliquely and with a very small 
umbilicus. The name means half margin. 

**Hemiloma ovata. Grate, very obtuse, smooth, six spires, 
breadth two thirds of the length. Foond near Lexington 
in a nearly fossil state ; whitish, length three sixteenths of 
an inch. 

In the same paper he also describes a species of 
limax, viz. : 

^^Umax gracilis. Body slender, head and lower tentacula 
fulvous, neck gray, upper tentacula brownish, mantle dark 
fulvous, back smooth brown, beneath dirty white ; tail brown, 
obtuse above, mucronate and acute beneath ; probably a real 
Limax. Yet it has the two long tentacula inserted above the 
neck, while the small ones are terminal and all slightly club- 
shaped. It may, perhaps, form a sub-genus Deroceras. 
Length over one inch. Kentucky, in the woods. 

The shell upon which the genus Hemiloma was found- 
ed has not been recognized ; it was probably a fossil. 
There is reason to believe, that Philomycus and Eumelus 
originated in the defective and careless observation of 
M. Rafincsque. Certain it is, that no other observer 
has yet found naked slugs with the four tentacles in one 
row and nearly equal, with the two long ones inserted 
above the neck, or without a more or less developed 
mantle. A hasty examination of small individuals of 
the animal, which in this work is included in a genus for 
which the author has proposed the name of Tebennopho- 
rus, might readily deceive any one who did not suspect 
their peculiar characteristics, as the mantle is often so 
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closely pressed to tlie body, that the line of separation 
is not viable. Such an error would accouut for the , 
principal characteristic of &ese two genera. But^ 
whether M. Rafinesqne was deceived in this way or not, 
it is apprehended Ihat under the circumstances, these 
genera cannot be received, although endorsed by the 
adoption of M. F^russac. Whenever ^niTnala ^th the 
characteristics which he records, shall be discovered, it 
will be time enough to renew his names.' 

Having thus brieSy reviewed the character of these 
two authors, and criticized the works of one of them, it 
remiunB only to repeat, that the result of the labors of 
each, upon this branch of natural history at least, has 



> M. Rafincaqoe Bcemi to have been conKiotu, thkl he mlf^ tie ob- 
noiiouB to the chai^ of publishing, as hii own, discmnerrn Uut wen 
alieady well known, and he pleads his defence, in Bnlicipalion. Ha lays, "He 
diAicDity of (scenaiiiiDg >o(ne(inies, whether my discoveiiea (re loUllf 
new, will not prevenl mo from offering- those which I copader juch, IT k 
few ihall sJUrwaida prove otberwiK, the Uame, if eay, must lay with those 
EuKipean coDipilera who give us now and then, their buHcy, coatly, and 
learned Cyclopedias, Diclionaries of Natural History, and Systems, withonl 
fdlowing the wise liooean plan of detailing off the fomieidiacoveries." " la 
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been very different. The one has left a favorable record 
of himflelf throughout ; T^rhile of the other, only traces 
enough remain, to mark his crrora. 

The other principal contributors to the elucidation of 
this branch of zoology will be named in the general 
remarks on the respective genera, and a particular 
account of their contributions to the history of the genus 
will be given. 



OP THE lONOEAMCE AND HEGUICT OF AMERICAN LABOES 
IN ZOdLOOY EXHIBITED BY EDBOFEAN NATURALISTS. 



The discovery and description of animals before 
unknown, is one of Qie evidences of ihe zeal and in- 
dustry of a natoraJist ; and to be known among the 
few persons engaged m this branch of science as poe- 
sessng these qualifications, is unfortunately, in t^ 
country at least, his only rewaxd. To perpetuate this 
evidence, tiie right of naming &e species has been 
conceded to the discoverer by common consent; and 
in all S3mtoinatic and descriptive works on Natural 
Hstory, his name is, by universal practice, appended to 
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tenns, and enlarging a synonymy which is already bur- 
thensome and inconvenient. Some of the most dis- 
tinguished European conchyliologists are obnoxious to 
the charge of forgetting these wholesome rules, and 
not only of neglecting the rights of American naturalists, 
but of taking from them, and transferring to others, the 
little credit they might derive from a just appreciation of 
their efforts. To show that this assertion is not without 
foundation, and that the labors of our naturalists in this 
department have been so frequently overlooked as to 
indicate a design to neglect them, or an indifference to 
their rights, and then to prove that there is good reason 
for complaint, it will be sufficient to review the species 
of Helix which were first described by Mr. Say, and 
which were published by him antecedent to the appear- 
ance of the works of MM. Lamarck and F^russac. Mr. 
Say published, in the Journal of the Academy of Phila- 
delphia, previously to, and in the month of, January, 

1821, descriptions of twenty-three well-ascertained spe- 
cies. In 1822, M. F^russac published his Tableau Sys- 
tematique de la Famille des Limagons^ in which he indi- 
cated by name ordy^ without descriptions or figures, 
seventeen of the same species ; of these, ten appeared 
under Mr. Say's names, two under now names ascribed 
to M. Rafinesque, and five were assumed by M. F^rus- 
sac himself, and his own names appended. In April, 

1822, appeared the second part of the sixth volume of 
the Animaux sans Vertebres of M. Lamarck. This 
work was, in point of fact, published before the above- 
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Dffixied work of M. F^rnseac, and its author referred to 
the contents of that work in aoticipatioQ of Its actual 
appearance. In it, jive only, out of the twenty-three 
species are described, and all of them under names dif- 
ferent from Mr. Say's, two of them being adopted from 
M. F^ruasac, and three altered arbitrarily from Mr. 
Say's names, which M. Lamarck's own references proved 
that he should have been acqntunted with. In 1830, 
M. De3hayes published a continuation of Brugui^re's 
Sistoire Naturelle dea Vera, in the Encydopedie Mi- 
thodique. Here, under the article Helix, ten of the 
same species are described. For three of them only, 
Mr. Say's names are retained, (one of these ^eing 
ascribed to M. F^nissac, and another to M. Itafinesc|ue,) 
two appefo- under names of M. F^nissac, two under 
those of M. Lamarck, and one mider that of M. Rafin- 
esque ; one name is changed arbitrarily, and one ia 
^ven as a new species, under a new name. In 1838, in 
the second edition of the Ardmaaoi sata Vertibret, 
M. Desbayes noticed twelve of the same species, five of 
which are under Mr. Say's names and ascribed to him, 
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TABLE OF TWENTY-THREE SPECIES OF HELIX, 

DESCRIBED BY THOMAS SAY, ANTERIOR TO, AND DURING THE EARLY 

FART OF THE YEAR 1821, 

8B0WINO THE SYNONYMS SUBSEQUENTLY APPLIED TO THEM BY 

EUROPEAN AUTHORS. 



No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 


Mr. 8*j. 

Spedfle luuim. 

1821. 


M. FenMMC 


M. LAmank. 

▲aim. mat. Yort. 

1823. 


M. DcahajM. 

EocTC. MeUMd. 

1830. 


M. DedMjea. 

Lunarek, 3d edit. 

1838. 


isa. 


HKr.rT. 

albolabris. 

tridentata. 

altemata. 

thyroidus. 

labyrinthica. 

hirsuta. 

perspectiva. 

lineata. 

auriculata. 

septemvolva. 

miiltilin<»ata 


HEUX. 

albolabris. 

tridentata. 

altemata. 

thyroidus. 

labyrinthica. 

hirsuta. 

perspectiva. 

lineata. 

auriculata. 

septemvoKTi. 


mn.rr. 
bonplandi? 


HELIX. 


HELIX. 

bonplandi ? 
tridentata. 
.scubra. 
thyroidus. 


tridentata. 

scabra. 

thyroidus. 


scabra. 






hirsuta. 
patula. 


hinnita. 
perspectiva. 










auriculata. 
planorbula. 


planurbida. 


planorbula. 


12 lappreasa. 

13 palliata. 

\A in(isv*fn 


linguifera. 

denotata. 

clausa. 


Iing:uifera. 


hn^ifera. 
notittn 


liugnifcra. 

denotata. 

cluuMi. 




clausa. 


15 
16 
17 
18 
19 
20 
21 
22 
23 


clausa. 

elevata. 

intema. 

chersina. 

^aris. 

hgera. 

soUtaria. 

cunca\'a. 

profunda. 




knoxvilh'na. 


1 




1 






1 






1 




rafiuesquca. 














planorboidcs. 
richardi. 


1 




richardi. 


richardi. 


richardi. 



It would be wrong to impute to either of the distin- 
gmshed gentlemen who have been named, any inten- 
tional injustice to Mr. Say. M. Fdrussac indeed, as- 
cribed to him all the species whose descriptions he had 
seerij previous to the publication of his o^vn work, and 
those only, although it was in his power to have pro- 
cured all of them. M. Lamarck had no definite no- 
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tion of tlie wrong he vas doing, and his practice -ma 
in this particular veiy loose. M. Dediayes, in the 
Encych^ecUe, seems to have been careless in looking 
op his authorities, and had not awakened to the impor- 
tance of reforming the nomenclature by restoring ori^- 
nal names, for which he has ^ce proved himself to be 
an able and zealous advocate. Bnt it may be siud, 
without justly incurring reproach, that neither of them 
seems to have considered it to be necessary, to pro- 
vide himself with the means of making such references 
to American authors, aa was proper and essential in 
order to render his own works more accurate, and to 
guard ag^nst injustice to others. Lkdeed, so lato aa 
18Sd, M. Deshayes, in his continuation of M. F^rus- 
sac's work, in ^ring the synonymy of Hefix aeptem- 
volva ascribes the specific name to M. F^ruasac, over- 
looking entirely the iact that Mr. Say had published 
the species four years in advance of M. F^russac, as 
plainly appeared &om the dates of tiie respective works 
to which M. Deshayes referred m his own description. 
It may be said, in excuse, that the writings of Amen- 
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those named, without having the means of knowing 
what progress has been made in the science in every 
country, is but ill prepared for his task. His work 
cannot be either accurate, or complete, and must be 
destitute of that ftiU authority, which a thorough in- 
vestigation of all existing information on the same sub- 
ject alone can give. In this way the utility of the 
works of MM. F^russac, Lamarck, and Deshayes is 
very much impaired; all of them being exceedingly 
incomplete and unsatisfactory in American species. 

Besides the species which were published by Mr. 
Say at the distant period before mentioned, numerous 
others have, in the interval of twenty years, been 
established by him and other American authors, very 
few of which, it is believed, have found a place in any 
foreign systematic work. The result of this omission 
has been what might be expected; insulated natural- 
ists in various parts of Europe, obtaining from time to 
time, through travellers and friends, some of the com- 
mon moUusks of this country, and finding them to be 
unnoticed in the standard works of reference, have 
eonffldered them to be unknown. It seems never to 
have occurred to them, that these shells might have 
been described on the spot where they exist, or, in- 
deed, that there could be native naturalists to describe 
them. They have therefore published the species, with 
as little apprehension of having been anticipated, as 
if they had been brought from the most remote and 
uncivilized countries. In this manner, well-known spe- 
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cies have been named anew, varietses have been erected 
into species, and localities which have been carefnlly 
explored for twenty years, and whose prodnctions are 
as well known as those of the neighborhood of IjondoB, 
hare been considered aa fertile of novelties as a 
newly discovered land. 'She errors which have thus 
arisen are ao numerous, that it would be impossble, 
and useless if it were possible, to notice them all; 
but the writings of MM. Bossmassler, Menke, and Des 
Moulins, where treating of American species, afford in- 
stances sufficient to confirm the remark. This ignorance 
of American authorities appears to have continued to the 
present time. M. Ffeiffer, in his Symhohe, pubUshed 
at Gasael in 1841 and 1842, gives descriptions of about 
twenty of Ur. Say's species, some of them, as he 
aeems to suppose, for the first time. They were ori^n- 
ally described in this country twenty-five years ago, and 
of nearly all of tiiem several other descriptions, with 
figures, have been published from time to time. This 
evil is likely to increase, until a systematic effort ia made 
on the part of American naturalists to correct it. The 
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OP SOME OF THE OBSTACLES DiPEDING THE STUDY OF 
ZOOLOGY, AND THE MEANS OF OVERCOMING THEM. 



Onb of the opprobria of zoology, at the present day, 
is the great number of nominal species, of ahnost 
every class of animals which have been described and 
published, and which have been brought forward with- 
out sufficient attention to the relative importance of the 
characters on which specific distinctions should be based. 
Hence it happens that, in approaching the study of this 
science, we are compelled to possess ourselves, at the 
outset, of a mass of useless and cumbersome learning, 
which, under the name of synonymy ^ consists of little 
else than the accumulated misapprehensions of preced- 
ing writers as to the value of specific differences, and 
the record of the errors which they have thereby been 
induced to commit. We cannot pass this shapeless mass 
without notice, for its very bulk challenges attention ; 
nor can we avoid it, for it obtrudes itself at every point. 
The very necessity that exists, of investigating the 
errors of others, in order to render our own labors more 
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correct, condemiis vb to exanune thoronghly all Oxej 
have done ; and the more carelessnesa and haste their 
works exhibit, the more imperious in Hob respect is our 
duty. The unwelcome and growing harden of synon- 
ymy is thus imposed upon Katoral History, tiiere 
to remain, until it shall be cast off by some much 
needed reform in tiie artificial arrangements of tiia 
present system. Perhaps there is no branch of too- 
logy in which this evil has already become eo un- 
manageable as in that of the testaceous mollusks ; 
and for tins reason, we have thooght that a few 
remarks on the subject, tending io explain the c&nses 
which have led to its existence, and pointing out 
the manner in which they may be avoided, might, 
in some degree, prevent its increase in this partio- 
ulur deparbnent, and among tlie nataralists of Qio 
United States. 

We do not intend to discuss tiie qaestion, what con- 
stitutefl a species ? for that would lead us too far &om 
tiie end we {sopose ; but, in common with moat natu- 
ralists, we shall take it for granted, that certun indi- 
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to pofisesa two kinds of characters, one essential and 
depending upon organization, the other contingent, and 
modified by the external circumstances under the influ- 
ence of which it exists; and while the type of the 
species, or the unity resulting from the totality of its 
characters, remains constantly the same, nature permits 
a great amount of variation in the subordinate par- 
ticulars, which radiate, as it were, in every direction, 
and at greater or less distance, from the specific cen- 
tre. If we consider the physical condition of the ter- 
restrial mollusks, we are prepared to find in them the 
TnATTTniiTTi development of such variations ; for, owing 
to their limited locomotive powers, individuals are con- 
fined to a very narrow range, and during their whole 
lives, and often during a succession of generations, are 
subjected to absolutely the same influences. Yet, in the 
course of time, they have spread to great distances from 
each other, and now occupy very different localities. 
Hence, while one set of individuals is exposed to the con- 
tinued action of one agent, other sets, occupying other 
localities, may be acted upon by other and very different 
ones, and in each locality a considerable but different 
modification of the specific character may consequentiy 
take place. We have only to suppose the existence 
of a certain number of localities, each distinguished by 
the presence of different causes, operating through a 
period of some duration on the species occupying it, 
and the result will almost necessarily be the production 
of as many well-marked varieties. Such is in fact 

VOL. I. 8 
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onr experience in respect to many of our natiTe spe- 
cies ; for individuals &om varioiu and distant localities, 
especially from those differing in climate, sinl, or geo- 
to^cal stmctare, are rarely identical in external chai^ 
acter, but almost always present striking differences in 
the size, thickness, or weight of the shell ; the eleva- 
tiou or depression of the spire ; the smoothness or rong^ 
Dees of the epidermis ; the prominence and number 
of the fitrite of increase ; the diameter of the open ans 
of the shell, knotm as Hie tunbilicns ; and in the nnmber 
and magmtade of the tabercles, folds, and other tes- 
taceous depoats which are often formed in the aperture, 
and upon the columella of the shell. These modifica- 
tions are so constant, in some species, that the practised 
eye can thereby distangoish the stations, or r^er the 
section of country, from which indiriduals exhibiting tliem 
are respectiyely derived. The same remark is true 
as regards the marine mollusks used for food. The 
dealers recognize the localities of some of them by 
variations which often escape the naturalist ; and they 
sometimes linow that distinctions wUch he conmders 
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Now the naturalist, occupjnbig perhaps an insulated 
position, and familiar with a given species only as it 
exists in a single section, where its characters are uni- 
formly the same, cannot a priori suppose it to assume 
other appearances elsewhere ; and when a strongly- 
marked variety is presented to him, he of course con- 
nders it to be a new species, closely allied indeed to 
the one with which he is acquainted, but yet distinct. 
He hastens to make it known by publication, and thus 
falls into an error similar to those which have given 
occasion for these remarks. It is the local naturalist 
especially, who is most likely to commit this kind of 
mistake ; for in the paucity of materials for comparison 
usually at his command, he cannot have the means of 
arriving at a more correct judgment. 

These remarks lead to certain inferences, which, if 
well founded, are worthy of serious attention, and which, 
combmed with other considerations, ought to govern 
the conduct of naturalists. In the first place, we see 
that the diagnosis of species which rests exclusively upon 
external characters is, from their mere uncertainty, not 
wholly to be relied upon. The shell is an extraneous 
product of the animal, a substance foreign to it in 
some respects, and formed only for shelter in times of 
danger, and the protection of the soft parts from ex- 
ternal injuries. It possesses no vitality, and its charac- 
ters are, therefore, as we have seen, subject to change 
and even to obUteration, to a degree that never happens 
to organs partaking of the vitality of the animal. Sci- 
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eniific certiun^ and ezactnesB require characters vtdcli 
are not liable to change, and which we can seek only 
in the organization of tlie anim^. This alone remfiins 
always the Bame ; for notwithstanding the Bpecnlations 
of M. Lamarck and his followers, there is not a shadow 
of eridence tending to prove the slightest permanent 
change, in the stnicture of a single animal, snce the 
creation of the world. Spetnes, genera, and even whole 
gronpe of aninuJs hare been created, and have be- 
come extinct ; but, so far as we know, the organization of 
the most insignificant species has tmdergone no change. 
The permanent characters drawn from this sonrce, 
combined with those of Uie shell, will enable ns Buccesa- 
folly to discriminate between species, and we may ob- 
tun collateral aid from the observation of thdr stmo- 
toral flmctions, their instincta, and their habits ; and 
thoB, while seeking to exhibit their distinctions al<me, 
may do mncb towards complelang their natoral history. 
The requirements of science can no longer be satasfied 
by a angle Ijnnsean phrase ; the cbaractoriBticB of the 
whole organized being are needed ; and the descriptioD 
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'mS. continue to be, a most important auxUiaiy to the 
elucidation of geology ; but without the reform we have 
indicated, it cannot be much longer considered as a 
brauch of zoology. It must give way to the more philo- 
sophical investigation of the moUusks as living beings, 
whose organization and relations must occupy the atten- 
tion which has hitherto been given to minute and com- 
paratively unimportant particulars of the shell alone. A 
pursuit which, under the name of a science, has often 
served to give dignity to trifles, and which has caused 
a false estimate of the character and importance of 
all zoolo^cal studies, in the minds of many, will thus 
fall to its proper level, and take its rank as one of 
the scientific nugse which, in times past, have amused 
the minds and occupied the learned leisure of its adepts. 
Our successors will look back with astonishment to 
the period when persons, busied with the collection, 
arrangement, and classification of these external envel- 
opes, often without the ability of distinguishing the 
animal of one genus from that of another, and some of 
whom, in a long career, never saw a single one of the 
animals whose products they were so familiar with, 
were considered to be naturalists, when they were in 
fact mere collectors. 

There is one excuse, however, which may be urged 
for the very general reliance which has been placed 
upon characteristics founded on variations of the shell, 
and that is, the prevalent idea, sanctioned by some 
leading names, that every difference in the shell is 
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neceaaarily prodticed by a correBponding ^fierence in 
the strnctare of tlie animal. This principle, whicli 
IB exceedingly plausible at first fflght, oa^t, if true, to 
be followed by another axiom whicb depends upon it, 
namely, that great diversities of &e animal stmctore 
are attended by great differences in the shell ; and both 
ought to be confirmed by well-known facta. But, in 
trnth, neither of these principles is practically of 
much value in the diagnoras of spedes, and every one 
&miliar with shells, knows, that very considerable dif- 
ferences occur in all the particularB we have named, 
while the anin^al remuns oncbanged ; and on the other 
hand, it is equally well understood that considerable 
modifications of the animal structure may exist, without 
anything like a corresponding 'amount of variation in 
the shell. A remarkable instance of ttus occurs in the 
marine genera IJottia and Pat^la, in which the shells 
resemble each other very nearly, but in which a separa- 
tion of the two genera has been justified by important 
difibrences in the animal structure alone. In the branch 
which we are considering, though not particulaiiy among 
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as now practised on external characters alone, nntil he 
has thoroughly investigated each of them under all its 
different aspects. In order to do this, he who pro- 
poses additions to the list of our species should pos- 
sess, or have the opportunity of examining, complete 
series of specimens embracing those of every age, from 
the egg to maturity, and from every section of the 
country in which they occur. He should ascertain to 
what circumstances they are subjected in different lo- 
calities, and be able to mark the different modifica- 
tions which correspond to differences of temperature, 
soil, elevation, humidity, and to the kind and quantity 
of food. He should be acquainted with their retreats, 
and their habits, so far as these are likely to affect 
their external characters. It is only after he shall have 
made a careful comparison of all the variations which 
he notices, that he will be able fully to understand the 
species, and to decide definitively and correctly upon 
its varieties. If he finds the characters of his proposed 
species melting gradually into those of one already well 
established ; or, in other words, if the interval between 
them is filled up step by step, by variations which, 
though differing but littie {h)m each other, serve to con- 
nect the extremes, he ought to consider the two to be 
specifically identical ; for if any other practice should be 
adopted, there would be absolutely no limit to the num- 
ber of species, and every department of zoology would 
consist only of the history of well-marked individuals. 
And besides all this labor, he should furthermore be 
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able to refer to the works treatdng of Afflericaa species, 
80 that he may ascertain whether his results have not 
been anticipated bj others. And, if he woold be worfJij 
<tf entire confidence, he mnst not confine his ob8eiTati<Ki 
to the cabinet. One who knows species only as they 
appear in his own drawers, can have but an imperfect 
idea of the innnmerable deviations, from every fype, 
that nature permits. Specimens in cabinets are nsnally 
selected for their Eoze, beauty, and perfection, or for 
some remarkable peculiarity about them, — those whose 
characters are strong and well defined, being always 
preferred, while the interme^te forms, a thousand 
times more onmerons than the others, but presenting 
nothing notable, are neglected. The tendency to order 
and classification, which the study of Xatural History 
creates, induces the i)>door collector to separate and 
arrange his specimens according to their resemblances. 
With hit materials he finds that distbictions are easily 
established, that the bounds of species and varieties are 
well defined, and that groups are marked by detenmnate 
and fixed characters. The limits of each diviuoD seem to 
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living individuals, he soon perceives that the divisions 
are much less abrupt than he had supposed. He finds 
that the changes of type are gradual and ahnost insensi- 
ble, and that some of the forms that had appeared to 
him definite and fixed, blend by degrees with others 
which he had considered to be distinct. He necessarily 
abandons many of his preconceived views as to spe- 
cific distinctions, and is obliged to modify all of them 
more or less by his new experience. Every naturalist 
should therefore test his opinions by an intimate ac- 
qu^tance with living species existing in their natural 
conditions. It is true that but few of our naturalists 
could heretofore comply with these preliminary requisi- 
tions, and perhaps the most complete collections in the 
country, public or private, have not been suflSciently 
ample to afford the means of making so thorough a 
comparison as we consider to be necessary ; yet the 
rules we lay down are good ones, and, if observed so 
far as circumstances will permit, will be of great ser- 
vice to science. K our naturalists had been guided 
by them during the short career of American zoology, 
we should now be free from an amount of error in re- 
spect to our own species, which, in the period of twenty- 
five years, has created a synonymy well nigh as con- 
fused as that which in Europe has been accumulating 
more than twice that length of time. The excuse for 
error which formerly existed, in the want of means for 
learning what is correct, can no longer be received, for 
the fjEunlities ariong &om ample collections of shells and 
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books, and from interconrse with & nomerons and welt 
informed bodj of natimdista, are now nearly aa great 
in &is countrj as in Kvurope. 

There are, however, other causes tending to Ihe 
continual introductioa of spoiious spedea, independent 
of the selection of a secondary class of characters 
on which to establish them, and these arise from the 
usages of the science iteelf, and from opinions which 
are held by some of its authora. We shall briefly 
mention two of them. The custom of appending the 
name of the earliest desciiber of a species to tliat of 
the species itself, although it is, in the present state of 
zoology, necessary and proper, has in this connection 
inconvenient results. It is certainly a standing endence 
of progress, but the working zoologist is apt to attach 
too much importance to it, and to imagine that hia 
own diligence, and perhaps his sdentdfic lepatation, 
arc measured by the number of species which he dis- 
covers and describes. At the present time, when 
every subject of science is attracting the attention of 
many minds, and the competition is pBrticularly active 
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of this procedure must arise from the reflection, that 
an ill-established species cannot stand, that sooner or 
later the error must be discovered, and that a false 
judgment in this respect will be held to betray inac- 
curacy, or insuflScient powers of discrimination. He 
should furthermore be encouraged to keep back his 
discoveries until he is fully satisfied of their accuracy, 
by the assurance that, in the final opinion which is to 
fix his reputation, a single species well established, 
with its place and relations ascertained, will redound 
more to his honor than a thousand erroneous ones. 
These remarks are intended only for the ingenuous 
and well-meaning naturalist, but it is greatly to be 
feared that there have been others who, for the sake of 
a little temporary reputation, have thrust themselves 
without qualification among the laborers of Natural 
History, and have deluded themselves with the idea, 
that because they could write nobis after false species, 
others would be blind to their demerits. The career 
of such persons must always be short ; they are the 
false coin of science, and will sooner or later be 
stamped as uncurrent. The other of the causes alluded 
to is, the hypothesis, held by some persons, that the ani- 
mals of the respective continents, however near their 
affinities may be, are in every case specifically distinct 
from each other ; and hence, as there are animals of cer- 
tain families on both continents which cannot be dis- 
tinguished from each other by any well-marked char- 
acters, it has resulted, that species possessing apparent 
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identity of eztemal form and of organization, hare 
beec recorded as different animals. As eveiy ratimial 
basis for the distinction of Eving beings is tiias taken 
away, the advocates of this theory have been dnTen 
to seek extrs-zoblogicBl foondations on vhlch to es- 
tablish it. In one instance the tone of voice has been 
considered sufScient to separate the well-known bird 
Corvus Oorone of the United States from the same bird 
in Great Britain. In a zoological fomily intimately 
l^ed to that of which we treat, to wit, the aii^reatb- 
ing fresh-water mollosks, or Limneadcef much difficulty 
has arisen &om this souroe. In this family, both ge- 
neric and specific forms seem to be almost entirely 
independent of climatal and other common influences, 
and the amount of variation among the species is so 
small that many forms, occurring on both continents, 
present an unifomuty of characters, that would canse 
them to be conudered identical, if confined to one 
continent only. Hence di&erent names have been int 
posed on what we cannot bat conader to be the same 
thmg. The terrestrial genus Sucdnea, bearing in many 
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possesfflng the same characters, are identical. We view 
this to be a more rational course than to consider them 
to be the analogues of each other, a convenient but 
indefinite mode of expression, which may bo used to 
cover every degree of simiUtude from a general analogy 
to a close afiSnity hardly admitting of distinction. 

Closely connected with this subject is that of a pro- 
per selection of specific terms for new objects ; for next 
in importance to a good description and figure, is an 
appropriate and characteristic name. The use of spe- 
cific names was adopted as a substitute for the charac- 
teristic phrase, consisting often of many words, which, 
before the time of Linnaeus, naturalists were obliged 
to cite whenever they alluded to a species. As one 
word thus took the place of an entire sentence, it was 
desirable to select one that expressed some prominent 
trait of the object named, and, if possible, that trait 
by which it was distinguished from all others of the 
same genus. Such a word aids the memory by re- 
calling the characters of the species, and being in the 
Latin language, conveys its meaning in every coun- 
try where that language is understood. This practice, 
80 obviously consistent with good taste, good sense, 
and utility, was received with general approbation, 
and almost immediately adopted among the rules of 
nomenclature. Li process of time, however, innova- 
tion commenced, and distinguished naturalists were oc- 
caaonally complimented by the attachment of their names 
to particular species. There seemed at first to be no 
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impropriety in tliis usage ; for the naturaUst who hatt 
labored for years in elucidating the history of a partaca- 
lar claaB of animals, without any other reward than 
ihat arismg from the gratification which the pursnit 
itself fnmished, might well deserve to have his name 
connected with that department of knowledge which 
he had promoted. Indeed, there was acknowledged 
to be a beautiful propriety in distingmahing a genus 
of plants by the name of Linnxus, the great reformer 
of botany, or a species of birds by that of Wilson, 
their eloquent and graceful historian; and in other 
umilar examples. Kames derived from persons even 
of much less celebrity as naturalists nught not be pro- 
ductive of any practical inconvenience, and the custom 
was therefore so far Bsnctioncd as to be admitted as an 
oocaaonal exception to a genend rule.* It was, how- 
ever, a great error to permit any departure from the 
original rule, and its infraction has been followed by 
Consequences very much to be regretted. la oar 
Own country, where there is but little of that con- 
Bervative feeling which tends to the preservation of 
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distingaished leaders of science is very feeble, the 
wholesome restraints of zoological nomenclature have 
been broken down, and naturalists have created rules 
for themselves. A multitude of barbarous terms, de- 
rived from the names of persons and places, have been 
introduced, outraging in their composition both pro- 
priety and good taste, inconsistent with the object pro- 
posed by the establishment of specific names, and sub- 
versive of the best interests of science. Among the 
names selected for this distinction are those of some 
of our most able zoologists, who are worthy of this or 
of any other honor, but there are many more of col- 
lectors and amateurs, and of persons totally uncon- 
nected with any branch of zoology, who have no claims, 
except that of the partiality of friends, to be placed 
in such association. The temple has even been dese- 
crated by the money-changers, and the names of shell- 
dealers and petty hucksters have been admitted to the 
same honors as those of Wilson and of Say. The 
indiscriminate use of these names defeats the intentions 
of those who apply them. An honor which is so com- 
mon as to be borne by every one, ceases to be an honor, 
and persons of general celebrity as naturalists, can- 
not feel themselves flattered by being classed in the 
same rank with the numerous unknown persons with 
whom they are thus associated. Besides, to give the 
intended compliment any value, the reader must be told 
to whom the author intends to offer it ; and thus spe- 
cific descriptions, besides comprising the characters 
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of the oTfject described, must be bnrthened by aa ad- 
ditional clause establiehing tlie identity of the perscoL 
commemorated. 

Another evil, of a still more grave character, m- 
aamucb as it afifects the reputation of those concern- 
ed, has resulted ; the motive of these friendly compli- 
ments has been questioned, uid they hare been sajy 
posed to arise more from a desire to gratify a certain 
small vanity than from any expectation of promoting 
thereby the advance of zoology. We do not ourselves 
coincide in this last opinion, because we know too 
well the honorable sentiments of some who have fallen 
into the practice which we condemn, to suppose that 
they are actuated by motives so unworthy. We be- 
lieve, on the contrary, tiiat they have adopted it from 
an amiable wish to gratify their fiiends, without hav- 
ing sufficiently reflected upon tiie abuses of which it is 
susceptible, or upon the serious objections to which it 
is liable. But we cannot approve the practice or pass 
it by without reprehension, because the motives of 
those who have adopted it are correct. We are con- 
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the practice itself must be wholly abandoned. We 
invoke the attention of zoologists to the subject, and 
ask their sdd in endeavoring to effect a change. 

Having spoken thus freely of some of the evils 
which impede the progress of zoology, alluded to 
their causes, and suggested such remedies as are 
practicable in the department which we have undei^ 
taken, — having, moreover, condemned certain prac- 
tices which prominent zoologists of the time receive 
with favor, — we are quite prepared to be subjected 
to the test of our own rules. It may be, that we have 
not been governed by the principles which we recom- 
mend to others. Of this we leave others to judge. 
If it should be so, however, it will not detract from 
their utility, but only show that we have erred with 
the best intentions, and that instances often arise in 
which not only ourselves, but the best-informed zoolo- 
^ts may form incorrect conclusions. We do not 

6th, 7th, and 8th volumes of the Transactions of tho American Philosophi- 
cal Society, more than one hundred instances occur of the use of specific 
terms derived from the names of the author's friends and correspondents, 
and these mostly applied to tlie species of one fuiuily of moUusks. In a 
memoir in tlic seventh volume of the Journal of the Philadelphia Academy 
of Natural Sciences, the name of an English botanist is applied in tlie 
same manner no less than twelve times in as many diflerent genera of 
shells. Tlie geologists, we fear, have been seduced by tliese bad exam- 
ples, for one of the most diiitinguLshed of them, in a memoir in the Trans- 
■ctions of the American Geological Association, having occa»ion to pro- 
pose five new species, has ^* dedieaud'^ four of them to other geolt^'sts. 
Names derived from countries, mountains, rivers, 6cc., which are also 
objectionable, are used with great freedom, and numerous examples of 
them occur in the same memoirs. 
VOL. I. 10 
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expect to cause a refonn, bnt we hope that, amoag 
the numerous joung zoolo^ta who are now coming 
forward, there may be some who may concur in the 
justice of OUT opiniona, and whose career may be, 
either through conviction or unconsciously, influenced 
thereby ; and we shall be happy if in a single instance 
we shall preTent a repetition of the evils which wa 
have mentioned. 

As to the application of our own principles to the 
species treated of in this work, we would remark, that 
among our generally acknowledged species, there are 
some which seem to us to be separated from others 
on insufEcient grounds, and that onr inclination ia 
in every such case to reunite them. In aame of these 
instances our o{nnion is confirmed by the opinion of 
gentlemeo whom we consider to be better qnalified 
than ourselves to decide ; in such, of course, there is 
no doubt. In others, that sanction is wanting or doubt- 
fully yielded ; yet our own convictions are too strong 
to pemut OS to hesitate. Sut in another class of 
cases, we are opposed by the unanimous opinion of 
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terials for fonning & final opinioa on all doubtful points. 
Wc shall express our own opinion on these species, 
when treating of the difiercnt genera, and shall ^vo 
a list of tho9o nearly allied, which seem to us to 
need further examination. 




OF CLASSinCATION. 



The Ahimai. KmasoH, a term intended to embrace 
the infinite multitude of living beings that people and 
animate the globe, that fill the ur, the earth, and the 
waters witli life, ia, bj the original laws of its orgam- 
zation, separated into several distinct divisiona. In 
each of tlifise, there prevEuls a common prindpte of 
Btmctnre, or nnity of composition, variouslj modified 
and complicated, which pervades all the animals con- 
tuned within it, and which ia independent of, and distinct 
from, that which governs the composition of the others. 
The limits and boundaries of the dificrent divisions have 
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some of them, will hereafter be adopted. Two primary 
divisions have been, for half a century, generally recog- 
nized by naturalists, viz. 

1. That including the Vertebrate Animals, or those 
endowed with an internal bony skeleton, the con- 
stant feature of which, is the vertebral column ; and 
possessing a brain, spinal marrow, and a system of 
nerves connected with them. 

2. That including the Invertebrate Animals, or 
those destitute of the structure belon^g to the pre- 
ceding ; the nervous system being only ganglionary. 

These great primary divisions are founded, essen- 
tially, upon differences in the conformation of the ner- 
vous system, and separate the animals possessing a com- 
mon sensorium or brain, and cerebral nerves, together 
with a ganglionary system, from those which possess a 
ganglionary system only. The first is characterized 
in the most definite manner, and the animals included 
in it, are constituted on the same general plan of organ- 
ization. It has usually been subdivided into four 
great classes, Mammals, Birds, Reptiles, and Fishes. 
But there are indications from the recent investigations 
into the structure of the Marsupial animals, which may 
lead to their establishment as a class between the Mam- 
mals and Birds; and there are not wanting reasons 
for the division of the Reptiles into two independent 
classes. But whatever changes may take place in the 
grouping of the component parts of the division, the 
dividon itself must be retained with nearly its present 
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limits. The second division is characterized in a much 
less poffltive manner. It embraces beings of very vari- 
ons stracture, possessing but few characteristics in com- 
mon, and created on plans of organization so widelj 
different, that nothing brings tiiem together in the same 
group except the negative quality of wanting those 
properties which distinguish the first. In some of 
them, the nervous syBtem remans undiscovered, and 
if it exists, is less developed than in the gangliooary 
animals. This classification, which is not altogeUter 
plulosophical, is therefore liable to be re-modelled, as 
&,e progress of knowledge shall require it, and may be 
siud to be, at present, in a rather unsettled state. 
Various proportions have been made by different 
naturalise, each influenced by his peculiar ttieoretical 
views, for its snbdiviuon into natural classes, bat none 
of these have met with general acceptation. It ia 
certfun, however, that the Jnvertehrata will be recognised 
to contain sevenJ lUstinct divi^ons, each holding a rank 
equally as independent as the vertebrate animals, dis- 
tinguished by a principle of conformation equally definite, 
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to its investigation. Guided by only a very limited 
knowledge of their structure, and observing, what is 
very obvious, that there is a superior and an infe- 
rior extreme in their organization, and a gradation 
from the one point to the other, it was inferred that 
they are all arranged in a regularly descending series, 
and constitute an unbroken chain from the highest to 
the lowest. It was seen after a time, however, that 
this is true only in a very general sense, and that it 
regards the great classes rather than inferior groups, 
the degrees of the scale being very irregular, and the 
intervals between some of them of vast extent. Such 
a hiatus occurs between the two great divisions we have 
just named, the distance between the animals lowest in 
rank in the vertebral classes, and the most highly or- 
ganized in vertebral animals being almost infinite. In 
passing from one to the other the transition is immediate 
from beings possessing a brain and highly developed nerv- 
ous system, distinct organs of sense, an internal bony 
skeleton which is a part of tlie living structure, renewed, 
from time to time, like the other tissues of the body, 
and extensive powers of locomotion, and endowed, more- 
over, with intelligence, to those in which there is neither 
a brsdn nor cerebral nerves, where the organs of sense 
arc for the most part wanting or singly or doubtfully 
developed, the body composed of a soft and flaccid sub- 
stance protected in some classes by an external covers 
ing of hard and dense structure, but distinguished from 
bone by its want of vitality, and the power of locomo- 
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tion restricted conimonly within rerj narroT limits, and 
in which intelligence is replaced bj inBtinct. 

The impossibility of airan^ng an j^i ftl!' in an miin- 
temipted linnean series being now acknowledged, and 
every practical attempt to constnict such an one having 
ifuled, the attention of natur^ta has been tamed in 
another direction, and much time has been ^ven to the 
investigation of the Btructural and functional relations 
of the several groups and species to each otlier, with a 
view of deducing from them the true principle of nata- 
ral arrangement. For this purpose their affinities and 
analogs have been studied, their external appearance 
and minute internal anatomy have been ezanuned, and 
t^ whole economy of their lives has been sought out. 
A comparison of these, aided by acut« observation and 
ingenious reasoning, has resulted in tiie promulgation of 
several hypotheses which have been put fortli, each as 
illustrating the plan followed by nature in the creation 
of living beings, and which should therefore be adopted 
as the ba»s of zoological classiGcation. The authors of 
some of these, thou^ adnutling a generally descending 
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that iiie natural arrangement therefore is represented 
bj a series of circles, constituting together a net-work, 
of which the meshes or subor^ate circles touch at 
their circumference other circles, having near relations 
with them ; the whole uniting to form a great circle. 
According to this idea, the animal kingdom consists of a 
certain number of grand divisions arranged in a cir- 
cular form, each of these circles consisting again of the 
game niunber of classes forming another circular series 
within the preceding. These again are divided and sub- 
divided into others representing orders, families and 
genera. The niunber of parts constituting each of 
these circles is supposed to be the same. Thus, for 
instance, in one of these systems five genera are 
included in each family, five families in each order, and 
80 on to the grand divisions, which are also five. The 
authors and advocates of the systems are by no means 
agreed as to the governing number adopted by nature, 
three, four, five, and seven, having been respectively 
proposed. They are all known as circular systems^ and 
receive their peculiar designation from the number pro- 
posed, as ternary, quinary, &c. 

It cannot be denied that every animal has other 
animals clustered around it by various relations, and 
that any system of grouping founded on these relations, 
tends apparently to a circular arrangement. But it is 
equally true that every attempt to discover the governing 
principle which presides in the arrangement has been 

hitherto unsuccessful. Notwit;hstanding that much leam- 
yoL. I. 11 
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ing and alnlitj hare been devoted to the subject, the 
analo^es relied on, in all these s^tems, are of very 
unequal value, being oftentimes remote and almost 
imperceptible, and not infrequentJj fancifol and absurd. 
The reasoning is fallacious, sometimes transcendental, 
and in the main unsaiis&ctory, and the general opnion 
of naturalists is adverse to the theories themselves. 

Of the animals composing the great invertebrate 
division, those known by the name of Mollusca,* Hie 
mollusks, or softbodied animals, decidedly outrnuOc the 
others by the perfection of tbeir respiratory, circulatory, 
as^milating, and reproductive functions, while the i5mo- 
lions of animal life, excepting those of locomotion, 
are as highly developed as in either of the other 
departments. They have consequently been usually 
[^ed, in the order of arrangement, next after the verte- 
brate animals, and they are formed according to a pecu* 
liar type or system of organization. 

From the time of M. Cuvier, who was the first to 
demonstrate the leading modifications of structure pre- 
vuling among the Mollusks, and to found thereon a 
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tate for knowledge, might eclipse the claims of that 
great man. But, when analyzed, they are found to be, 
in their general outlines, essentially the same as the 
method proposed by him, the new one being merely a 
new nomenclature, with changes in the arrangement 
of the subordinate parts, and such new grouping of 
genera, as more recent anatomical investigations have 
rendered necessary. Some diflference there is, also, 
in the opinions held concerning the comparative rank 
and value of the diflferent sections, and the limits of 
the division itself, some authors including among the 
MoUusks one or more classes of animals which are 
excluded by others, and elevating to the rank of dis- 
tinct classes groups which, by others, are placed in the 
subordinate position of orders and families. With these 
changes and limitations, the primary subdivisions re- 
main as proposed by M. Cuvier in 1798, the minor 
parts having been from time to time modified by the 
labor of himself and other authors who have treated of 
these animals as a class. 

It is not intended, here, to ^ve a particular account 
of the classification of the Mollusks as at present re- 
ceived, but it is essential to the correct understanding 
of our subject, so far to exhibit it, as to show the 
position which the animals described in this work 
hold, the peculiarities which characterize them as a 
body, and the relations which they bear to each other, 
and to the other families of the same type of organi- 
zation. No method of classification hitherto published, 



indicates comcUy in all its details, the [veseDt state 
of this science, and hence, no one tX them is followed 
in fiill, in this work ; but, such of the views of dif- 
feient authore aa are acceptable to us, are with some 
alteration adopted here. The Mollosks are tlius de- 
fined hy M. de Blunville : 

MoiXTiSCA. Animalt with two equal, tymrnetriad 
halves; the body teiih its appendages soft, not ardcur 
latedf enveloped in a sJdn or muacuiar membrasM 
{matnUe') of various form, vpon or wiihin which ia de- 
veloped a calcareous shdl of one or more pieces. Cir- 
eulation comply, with white blood; heart essentiaUjf 
aortie and above the intestindl canal. Se^nration 
aquatic, or aerial. Ifervoua system composed of a cere- 
briform gangUon above the eetophagus, cotmrnmicat- 
ing wUh the ganglia of the differmt funetionSf those 
vf locomotion being lateral, 

Tbej were divided hy M. Gavier into three Classes. 
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CLASS 11. 



GASTEROPODA. 



Animal. Body free^ witlwut limbs to aid progres- 
sion; hut mth an abdominal expansion or foot 
suitable for crawling^ and in a small number for 
swimming ; head distinct^ bearing commonly one 
or more pairs of tentacles^ and almost always eyes 
variously situated upon or near the tentacles; res- 
piratory organs brancMaly very variable in their 
form and position. 

Shell. JExtemalj internal^ or wanting^ almost al- 
ways a single piece^ conical or spiral when exter- 
naly and more or less rudimentary when internal^ 
sometimes operculated. Inhabiting the sea^ fresh 
water J and land. 

The sabdivisions of this class, or the Orders, have, 
in nearly all the methods, been founded upon differ- 
ences in the structure of the respiratory apparatus, and 
the genera are grouped into them, according to their 
supposed relations in this particular, and without ref- 
erence to their other characters. But, the arrange- 
ment of the genera is not the same in any two of 
ttiem, and the same terms being used by different au- 
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thoTB wiQi a different practical application, conadera- 
ble confusion prevfula in this part of the clas^cation. 
Many of them being imperfectly known, their places 
must remun nncertain and subject to change, until 
more accurate knowledge of their structure shall be 
obtained; and it will not be until all of them have 
been investigated, diat any system can be proposed, 
which, BO &r as these sub-divisions are concerned, will 
have any chance of permanence. The following ar- 
rangement, used in the sense of the authoiB whose 
names are appended, is therefore to be conadered as 
merely a provisional one, to be varied &om time to 
time, and posably to be entirely abandoned, by sub- 
stituting another founded npon a different organ or 
organs, and expressing, peihapa, more correctiy, their 
natural relations. Recent observations render it cer^ 
tun, indeed, that much error prevuls relative to the 
mode of respiration, and to the organs by which it is 
performed in this class, ^e number of orders might 
be, even now, reduced by combining two or more 
together. 




CLASSmCATION. 95 

S. CsRyicoBRANCHiATA. BlaioTille. Organs of respiration 
situated in a large cavity above the neck, opening largely 
forwards. 

3. SiPHONOBRANCRiATA. BlainvlUe. Organs of respiration 
consisting of one or two pectiniform branchiae, contained in 
a cavity in the anterior part of the back, and communicating 
with the surrounding medium by a tubular canal attached 
to the columella. 

4. AsiPHONOBRANCRiATA. Blaiuvillo and Deshayes. Organs 
of respiration the same as in the preceding, except that 
they are not prolonged into a tube, but have sometimes an 
appendix or inferior lobe performing the same office. 

5. ScuTiBRANCHiATA. Blainvillc. Organs of respiration pro- 
tected by a sub-spiral or simply covering shell. 

6. Infergbranchiata. Cuvier. Organs of respiration in form 
of lamells or folds, under the projecting border of the 
mantle. 

7. Cirrhobrancriata. Blainville. Organs of respiration in 
form of numerous long filaments borne by two radical Ipbes 
above the neck. 

8. Monopleurobranchiata. Blainville. Organs of respirar 
tion on one side only. 

9. Nudibeanchiata. Cuvier. Organs of respiration consist- 
ing of naked arborescent tufts arranged symmetrically on 
the side and back. 

10. Nuclcobranchiata. Blainville. Organs of respiration in 
form of symmetrical tufls grouped with the digestive or- 
gans into a mass or nucleus on the upper and posterior 
part of the back. 

11. Crvptobranchiata. Deshayes. Organs of respiration 
often not apparent. 
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Tlua clasfflfic&tioD is better exhibited in fiie foIloviQg 
tabular fonu : 



Tin. 


CXPEUOPOD* . . 

u. 
m. 

ACETBAU . . . 


f 

Srulibraucliiala. 

Citrhobranctiau. 

CrypWbranchmla. 



As the inunedmte subjects of thia work are com- 
priaed wiHiin one section of the pnemno-branchiate 
moUosks, namely, that contaiiiing the species liring 
upon the land, it will not be necessary to ^ve aaj ac- 
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genus AncyltLs have not been determined by anatomi- 
cal investigation. The other genera are well known, 
with the exception of one proposed by the author. 





FAMILIES. 


GENERA. 






Limacidae . < 


Vaginulns. 
Tebcnnophorus. 
Arion. 
Limax. 




SECT. I. 

Terrestrial. ^ 
Living upon 
the land. 


HelicidflB i 


' Vitrina. 
Succinea. 
Helix. 
Bulimus. 
Glandina. 


Pneamobranchiate 
MoUusca. 




Pupadm . . 4 


r Cylindrella. 
Pupa. 
Vertigo. 






Helicinadffi . 


J Helicina. 
\ Cyclostoma. 




SECT. IL 

Aquatic. ^ 
Inhabiting 
the waters. 


Limneadcc . < 
Auriculadce . . 


r Limnea. 
Planorbis. 
Physa. 
Ancylus. 

Auricula. 



The characters by which the families are distinguish- 
ed, differ in importance, but the genera contained in 
them respectively, are so nearly allied by a common 
peculiarity as to afford obvious and convenient di- 



visions. 



The impossibility of arranging animals in an unin- 
terrupted linnean series, descending from the most pei> 
feet to those of the simplest organization, has long since 
been acknowledged, and every practical attempt to 



TOIi. I. 



12 



gg INTRODUCnOK. 

oonstract such a series has been a ^ore. Of late 
years, the attentioii of naturalists has been turned ia 
another direotion, and much time has been ^ven 
to the investigation of the structural and functional 
relations of the several groape and species to each 
other, vith a view of deducing from them the true prin- 
<np1e of natural arrangement. For ttua purpose th^ 
affimties and analo^es have been studied ; their exter- 
nal appearances and their minute internal anatomy have 
been examined ; and the whole economy of their lires haa 
been son^t out. A comparison of these, uded by 
acute observation and ingenious reasoning, has resulted 
in the promulgation of several hypotheses, which are 
pat forth, each as the true plan or system followed 
by nature in the creation of living beings, and which 
should therefore be adopted as the ba^ of soolo^cal 
classification. The authors of some of these, though 
admitting a generally descending series, have supposed 
that there are collateral lines, more or less numerous, 
£ver^g from the main series, but continuing par- 
allel to it, and, after an interval of greater or less extent, 




V. 



OF THE GEOGRAPHICAL DISTRIBUTION OF GENERA AND 
SPECIES, AND THE EXISTING CAUSES INFLUENCING 
IT. 



Thb causes affecting, and the laws regulating the 
distribution of species upon the earth, together with 
the modifications of character produced by their influ- 
ence, have been much discussed of late ; but the facts 
hitherto recorded are too few in number, and the field 
of observation is too restricted, to permit any except 
very general inferences to be drawn from them. In 
the United States especially, it would be premature to 
attempt to define even the limits of species, so long afi 
extensive portions of the coimtry remain unexplored 
by naturalists, and so little attention is given to this 
subject; but, a few remarks based upon the present 
state of our information may be hazarded, altliough at 
the risk of being proved to be in part erroneous by fu- 
ture investigation. We proceed, therefore, to mention 
various causes which have been supposed to exercise 
an influence upon the diffusion of genera and spe- 
cies, and upon the multiplication and perfection of 
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individuals; and to consider Hieir respective impor- 
taace, as shovn hy their effects upoa the indigenons 
species of laud moUusks. It is necessary to pre- 
nuse, however, that our remarks on these causes are 
derived solely from observatiou in this country, and 
relate only to tiieir influence on the species existing 
here. 

CfeoffrapMcal featurti of the anmtry. The effect 
of the combined influences which detenmne the range 
of these animals is, to confine each species to a cer- 
tain natural station or habitation ; in other words, to 
restrict it within geographical limits more or leas defi- 
mte, beyond which it never extends; and hence their 
range appeaara to be very closely dependent upon the 
geographical character of the country. It is proper 
therefore to inquire in the first place, how far they are 
in reality restnuned by merely geographical causes, 
and whether the geographical features of the country 
exercise of themselves a positive influence on their 
distributicm; mid in order to a correct onderstauding 
of the subject it seems to be necessary to ^ve a brief 
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tiuroogh fifty-eight degrees of lon^tude ; and on the 
Atlantic coast from 25° N. to 45° N. through twenty 
degrees of latitude, and on the Pacific coast from 42** 
N. to 49° N. through seven degrees of latitude. The 
distance from the Atlantic to the Pacific Ocean, through 
this tract, is estimated at 2500 miles, and between 
the extreme north and south points at 1400 miles. 
It has a maritime frontier of more than 4000 miles, 
and a lake coast of 1200 miles. Its superficial con- 
tents are supposed to exceed 2,200,000 square miles, 
only one half of which is included within the bounda- 
ries of the organized State and Territorial govern- 
ments. The whole country east of the Mississippi, 
and for a considerable distance west of that river 
was, with the exception of an inconsiderable portion 
of pndrie, originally covered with a dense forest ; and 
the labors of two hundred years have cleared and 
opened for cultivation probably less than one-eighth 
part of it. The magnitude of the whole area will be 
more fully realized by reflecting that it is eleven times 
greater than the kingdom of France, and considerably 
exceeds that of the whole of Europe, with the excep- 
tion of the Russian empire.* 

Its great geographical features are derived from two 
principal systems of mountains which traverse it, and 
divide it into three distinct regions. The first system 

' For details respecting the physical features of tlie country, the author is 
indebted to a valuable work on the Climate of the United StateSf by 
SamudFony^ M. D., 8vo. New York, 1843. 
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eoD^ts of the ranges known aa the BocI^ Moimtuns, 
rmming nearly parallel with the coast of die Pacific 
Oceui, of T&rious elevation, bat the highest peaks 
riamg beyond Qie Unuts of perpetual frost and snow. 
These separate the waters running into the Pacific 
Ocean &om tliose flowing into tlie Miaussippi lUver, 
and Gtdf of Mexico. The second system conusts of 
the Appalachian ranges, which rise from an elevated 
table4aiid that makes np nearly half of their whole 
eleratioD, the sommits occasionally reaching an altitude 
of six ttionaand, or even fnx thousand five hundred feet 
above the sea, but presenting a mean height of from 
two thousand to two dionsaud five hundred feet. They 
extend in a north-east and south-west direction from near 
Uie St. Lawrence river to Alabama, and form a bimier 
between the waters tiiat flow westward to tiie ACsaa- 
rippi river and the Gulf of Mexico, and those that 
floT directly into the Atlantic Ocean. At their south- 
ern extremity tiiey incline towards the south-west, and 
terminate before reaching the Gulf of Mexico, thus 
permitting the low aUuvial lands of Iho southern Atlaxt- 
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rise, but little zoological information has been 
received. 
2. The Central Region, or vast plain extending from 
the Rocky Mountains on the west, to the Appala- 
chian Mountains on the east. Being watered by 
the Mississippi River and its tributary streams, it 
is commonly known as the great valley or basin of 
the Mississippi. It is for the most part underlaid 
with horizontal strata of secondary limestone, and 
«in its eastern and northern parts contains coal 
formations of great extent. Its rivers are of great 
volume and length, and the Mississippi River, rising 
near the western extremity of Lake Superior, and 
running southwards to the Gulf of Mexico, divides 
it into two parts. 
8. The Atlantic Region, extending from the Appa- 
lachian chain on the west, to the Atlantic Ocean. 
This b for the most part a gently sloping plain, ex- 
tending from the base of the mountains to the 
ocean. The northwestern, or more elevated portion, 
is based principaUy on primary strata, whUo the 
division nearer the sea is underlaid by horizontal 
cretaceous and tertiary, composed of marls, cal- 
careous clays, and sand. 
As the physical characteristics which we have indi- 
cated, rather than described, are very marked, and dis- 
tinguish a country of very great extent, they probably 
afford as many facts tendmg to show the influence of 
this class of causes, as are to be found elsewhere ; and 
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hence ire may look npoa any inference which may be 
properly draim from tiiem here, as one of general 
application. 

MounttUD ranges, and particolarly syBtems of moun- 
tunB, are of course among tiie most effective natural 
harriere to the extension of aoimala on the surface of 
the globe ; but the completeness of the effect is in pro- 
portion to tiieir height and contmuity, and is modified 
hy tie respective locomotive powers of the species 
vhich they restram. A low range of mountahis which 
would completely intercept the progress of fishes, and 
otiier ftnimalH inhabiting the waters separated by them, 
would hardly place an obstacle in the way of quad- 
rupeds or birds, which have the means of surmounting 
them. A higher range, which would yet not impede the 
birds, would bepi to liuut the quadrupeds. It would 
define the range of &e smaller species, and those of 
feeble locomotive powers, which are confined by their 
habits to the immediate neighborhood in which they 
are bom ; while the larger and more powerful species, 
accustomed to roam over extenave tracts of country in 
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such aa are consistent with their economy. For, al- 
though their powers of progression are of a very low 
order, they are not by their instincts restricted to a 
particular local habitation, nor have they any regular 
places of breeding or of shelter, but on the contrary, 
seek such as may happen to suit their purposes, and be 
near when needed. Hence, although no individual 
animal can be supposed to have made any considera- 
ble progress, yet, as every one has receded further and 
further from the point of departure, it may be con- 
ceived that, in the course of the countless generations 
which have existed, they may have extended to vast 
distances from the original focus of the species, if indeed 
there was but one focus, a fact which is likely to remain 
undetermined. We might expect then, a very wide and 
almost unlimited distribution of these animals, if there 
were no other counteracting circumstances to restrict it ; 
and, if such did not exist, our expectations would proba- 
bly be realized. But, as with the elevation of the ranges 
of mountains the atmospheric temperature is reduced, 
the character of the vegetation changes, and the geo- 
logical structure almost always assiunes a new form, the 
conditions of life on high levels become very different 
from those existing below, and the influences resolve 
themselves mainly into those of climate. These operate 
in a very different manner from the obstacles we have 
before spoken of, and affect directly the means of 
procuring food, the power of reproduction, and the 
ability of sustumng life itself; and hence they are of 

VOL. I. 13 
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&e atmoat importance in the con^deration of this Bob- 
ject. The facte, in relation to the zoological inflaence 
of the two systems of mounttuns within the United 
States, accord iully with these views. The Rocky 
Mountains, rising through the level of vegetable baiv 
renness to that of perpetual snow, are, at their highest 
elevations, unsuitable to the existence and support of 
animal life ; and constitute a harrier impenetrable to 
nearly every class of animals. The country westward 
of those mounttuns ia ^erefore separated zoologically, 
as well as geograjdiicaUy, from that eastward of them ; 
the species common in the more eastern dimions are 
there replaced by other and different forms ; and it is 
thus a distinct zoolo^cal region. The Appalachian 
ranges on the otiier hand, of moderate elevation, cov- 
ered for the most part to their summits with forests, 
and presenting no limit to the support of animal life, 
are eadly pene^ted at many pointe through their de- 
files, and present but few obstacles to the extension of 
species. They constitute no zoological barrier to the 
land-moUuska, although they do to some other «.niTnn.lg ; 
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indiyiduals are quite as numerous in the insulated val- 
leys among the mountains, and upon their slopes, as in 
the country on either side of them. This remark can- 
not of course apply to the introduced species, which to 
this time, with one or two exceptions, are confined to the 
Atlantic Region alone. . There arc, however, in the 
Central Region, several species which hitherto have not 
been detected in the Atlantic Region ; but tliis obser- 
vation, if it should continue to hold good after more 
extended investigation, may probably be explained by 
other than geographical causes. And there is at least 
one species, which, in its progress from the west east- 
ward, seems barely to have reached the confines of the 
Eastern Region. This is Helix profunda^ common in 
the Central Region, but hitherto only found eastward 
of the Alleghany Mountains in a single locahty, on the 
Juniata River, in Pennsylvania. Neither do our rivers 
and lakes appear to present any positive obstacle to the 
extension of species, for we do not know an instance 
where the two banks of a river exhibit any considerable 
diflFerence in this respect, both species and individuals 
being in general equally numerous upon both sides of 
them. Even the Mississippi River, separating the coun- 
try into eastern and western sections, £ind nearly insulat- 
ing the eastern section lying between the Great Lakes 
and the Gulf of Mexico, has no restraining efiect, and 
the Great Lakes themselves have not prevented many, 
and perhaps all, of the species common to the country on 
their southern border from extending to their northern 
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shores ; they being Dearlj aa ftbundant in some parts 
of Canada as in the United States. 

Leaving out of consideration the ocean, vhich of 
course confines wholo tribes and orders of animals 
within one area, it wonld seem necessarily to result, from 
&e preceding facts and observations, that merely geo- 
graphical featores do not much affect the distribution of 
species ; and that their territorial range, under simi- 
lar and favorable conditions, is, irrespective of geo- 
graphical limits, very wide. The vast area between the 
Booty Mountains and the AUantic Oceui may, for 
these animals, be consdered as one zoological district ; 
and it may be assumed that Aey are diff^ised through- 
ont tlie whole of it, except where they are resb^ned by 
climate, or by other general or local causes. 

The following tabular view exhibits the distnbutioa 
of tiie spetnes mentioned in this work, according to 
the geographical divisions before defined, so far as un- 
derstood at this time. The species believed to have 
been introduced from other countries are printed in 
italic letters. 
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TABLE OF DISTRIBUTION OF SPECIES IN THE SEVERAL 

GEOGRAPHICAL REGIONS. 



Species noticed in 
the Pacific Region ^ 
only. 



Species noticed in 
the Centrul Ri^^on < 
only. 



Species noticed in 
the Atlantic Region 
only. 



< 



Species noticed in 
both Central and At- < 
lantic Regions. 



Succinea nnttalliana, rusticana. 

Helix calilbmiensis, colunibiaua, labiosa, loricata, 
nickliniunu, nviltalliana, sportella, Mrigosa, towns- 
eiidiana, tiidiculata, vaucuuvereii^Ls. 

Succinea lutcola. 

Helix alhocincta, bcrlanderiana, biiflbniana, claiisa, 
Clunberlantliana, deiuissa, clevata, exolela, gula- 
ris, interna, lasniodon, lciK)rina, limatula, inaxil- 
lata, multilineata, pennsylvanica, rotula, ^axicola, 
solitaria, spinosa, sub-plana, texasiana. 

Buliinus dealbatu^, superastnis. 

Glandiiia vanuxeniensis. 

Vertigo decora. 

Hcliciua occulta, chrj'sochcila. 

Vaginuhw floridanus. 

Arion hortensis. 

Linux ag-rcstiSj varicgatus. 

Succinea campeMris. 

Helix aspcrsuj cellaria, hortensis, jejnna, lucidat 

niultidcntata, ottoni*<, rhodocheila, Mclenina. 
Buliinu.s dccoUaius, undaius, fasciutus, subula, vir- 

gulatus. 
Cyclostorna dental um. 
Pupa incana, modica, pontifiea. 
Cylindrella cainpanulala, jejuna, lactaria. 
Achatina gruoillima, iK'Hucida. 

Tebennophoni.s carolinien>is. 

Liinax canipciiitris. 

Vilrina pcllucida. 

Succinea avara, aurea, ovalis, obliqua, jmtris. 

HcIlx allx>labrl«», allernata, apprcbsa, arborea, auri- 
culata, chcrsina, concava, d<'ntifera, electrina, 
fatigiata, fuliginosa, hii>uta, inliecta, indentala^ 
inoniata, intertexta, labyriuthiea, ligera, lineata, 
lucubrata, major, iiiinuscula, iiiobiiiana, mono- 
don, palliata, persiKJCtiva, profunda, pidchella, 
pustula, sayi, scptemvolva, striatella, suppressa, 
thyroidus, tridentata. 

Buliuius lubricus, cxiguuis, fallax, harpa. 

Glandina truncata. 

Pupa armifera, badia, contracta, corticaria, rupicola. 

Vertigo gouldii, milium, ovata, pentodon. 
[ Helicina orbiculata. 
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Climate. In a territoiy so extemve as that em- 
braced witiiin the United States, there is ample oppOi^ 
tunit; to test the effect of climate ; and the topograph* 
ical character of the country iuds in defining the 
bounds of this influence, and in enabling as the more 
readily to appreciate its amount. It may be said, in 
general, that the country presents a great divereity of 
climate, varying from that of the northern district, 
■where frost and snow prevail nearly ax months m the 
year, and the alternations of temperature are rapid and 
excessive, the extreme range of the thermometer ex- 
ceeding 130° of Fahrenheit, to that of peninsular Florida, 
vbere the seasons blend imperceptibly with each other, 
vegetation is never dormant, and flowers succeed each 
other without interval. 

The mean summer and irinter temperature of the two 
most northern and the two most southern military posts, 
the last of these being an insular one, together with that 
of the most south-western post, taken from Dr. Ferry's 
work, will illustrate the subject, and show that we have 
within our limits a range of climate as eicesave in its 
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The general effect of climate, irrespective of other 
influences, is imdoubtedly a reduction of the number, 
both of genera and species, towards the north ; and a 
manifest diminution of the number, size, and perfection 
of individuals. Thus, while in the northern sections 
CHandina^ Helicina^ Cyclostoma^ and the polygyral forms 
of Helix entirely disappear, and only one of the native 
species of true Bidimus remains, the single genus Vitr'tna 
begins to ])e observed. At tlic same time, altliough in 
the southern sections the genera are more numerous, 
and only two northern genera, TchennophoruH and T7- 
trina^ are kno^vn to disappear,' yet, the great genus 
Hd'ix becomes less numerous in species, thus indicating 
that its focus is in the more temperate portion of the 
central region. Qliis result however, is affecte<l by 
elevation and other causes as well as latitude, sjjccios 
being continued on the Appalachian table lands, as far 
south as Georgia and Ahibama, when they have already 
disappeared on either side in the same latitude. And 
while the northeni si)ecies show a tendency gradually 
to run out, towards the south, their places are supplied 
to some extent by other forms. Thus, the J^f^^ifgyral 
Helices^ which form a very distinct division of this 
genus, and by some have been thought to possess char- 
acters sufficiently marked to constitute a genus by them- 
selves, occurring but rarely in the latitude of the Ohio 
river, become more common towards the south, until, on 
the borders of the Gulf of Mexico, they exist in vaflt 
numbers, to the exclusion of nearly all the species, 



1X2 nnnoDucnoK. 

irliich further north occupy the countiy. MeUx foHaXf 
if it be considered a legitimato Bpecies, is another aaor 
lar instance. It appears first, sparingly, north of the 
Ohio, where it cui bardlj be distdnguished fr^n the 
analogouB Selix trideiUata ; but in the sandy parts of 
tlie south it is greatly multiplied, and entirely takes the 
place of tiie latter species. 

But, although distribution is mainly influenced by 
climate, there are many other minor causes which 
greatly modi^ its effect, and determine the number, 
both of genera and species, in particular localities, and 
even over large tracts of country. Among these are 
tiie following. 

Q-eologieal Structure. The influence of tliis cause 
is very important, and admits of no doubt. The soils 
formed &om the debris of calcareous strata are those 
which support the terrestrial mollusks in the greatest 
numbers, and on which individuals atttun the greatest 
^e and beauty. It would seem, therefore, that Hie 
calcareous matter of the soil is in some way essential 
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ations, we Lave not been able to perceive any ap- 
preciable differences in the influence which they exert, 
but from all of them it is less favorable. The coal 
formations have been said to bo nearly as favorable to 
iheir multiplication as calcareous strata. We are not 
prepared to deny this entirely, but certainly, in every 
part of the coal-field of the eastern part of Ohio which 
we have visited where limestone is wanting, these ani- 
mals are not more numerous than in the primary region 
of Vermont, other circumstances in both being appar- 
ently equal. The only inference therefore which seems 
to be justified is, that the presence of calcareous matter 
in the soil produces a positively favorable effect on the 
increase of the terrestrial mollusks ; the effect of the 
other geological formations being only negative, and, so 
far as observation goes in this country, not definite. 

Vegetatian, A vegetation composed entirely of coni- 
ferous trees produces a positively unfavorable influence. 
Hence, in our pine forests, these animals are always 
comparatively rare, and in the northern primary sections 
may be said to be entirely wanting. In the Southern 
States, where extensive pine forests prevail, but with a 
favorable climate and a calcareous soil, neither species 
nor individuals are numerous, and the latter are reduced 
in size. It seems necessary, indeed, that deciduous 
trees and plants should predominate, in order to their 
considerable multiphcation and extension. 

Humidity and Dryness. Humidity is one of the 
conditions necessary to their existence, and therefore it 

VOL. I. 14 
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18 that they are more nnmerons in hnnud localities 
Hian elsewhere. For the same reason, they prefer the 
bottom of ravines, and the damp and shadj recesses of 
the forest, and choose for their places of shelter strata 
of wet and decaying leaves, and the lower but&cob of 
wood and stones in contact with the soil, or even bury 
themselves in the soil. For though tiiey have the ability 
to retire into tli^ shells and of hermetically clo^g the 
aperture, yet tliis power seems to be provided as a da- 
fence ag^nst occasional or accidental changes, and not 
agunst constant or long-coutduned effects. Hence, they 
are rarely found to occupy portions that are perma- 
nently arid ; and in re^ons subject to long-contiuued 
drought, and apon soils which eafdly give np their mois- 
ture, they are not mot with except in low ^tuations, 
near the margins of streams, ponds and swamps. For 
the same reason they are not conmion on soils which 
become hard and impenetrable on drying, and are want- 
ing in sun-burnt wastes and in sandy deserta. The vi<na- 
ity of waterfalls, within the influence of the spray and 
mist ari£ung from tliem, is a lavorite locaUty of many 
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and saturated with wat^r, localities not habitable by 
other genera, ffelix mvltilineata is one of the species 
said to inhabit wet meadows. 

Elevation, Although all our species, as has been 
said, may be supposed to have surmounted very consider- 
able elevations, yet they do not constantly inhabit the 
highest levels, such positions being, by reason of climatal 
influences, less favorable to them than less elevated 
situations. There are, however, some species which, 
although diflFused throughout almost every part of the 
country, are found more commonly than others, in the 
higher re^ons of the mountains, and which appear to 
occupy them by choice. It would seem, therefore, that 
elevation exercises an influence independent of climate. 
We are not aware that many facts have been observed 
which support this opinion, and the only species which 
we can mention with confidence as being frequently 
noticed in such situations is Helix inomata^ which, both 
in New York, Vermont, and Massachusetts, we have 
procured from the highest ridges. Tliis native species 
bears some resemblance to Helix alliaria, which Mr. 
Forbes cites as an inhabitant of the highest elevations 
in Great Britain. 

But, notwithstanding these remarks, the general influ- 
ence of elevation corresponds with that of increasing 
northern latitude, and is decidedly climatal. Tlie height 
of the most elevated moimtains in the United States, 
eastward of the Ilocky Mountains, however, is so incon- 
siderable, that they enjoy for a short period, at least 
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daring the Bummor, a temperature vhicb is anfficienUj 
mild to pennit any of the species to exercise tlieir usual 
functionB, and to reproduce their kind, althou^ the 
lengtli and severitj of the winters retard their matuiity 
and prevent a rapid increase of numbers. Hence, 
species are less numerous, and individuals are reduced 
ia aze and beautj, on the highest levels, in the same 
manner as they are in northern localities. A strildng 
instance of this effect is seen in the mountainous re^on 
of Kew Hampshire and Vermont, where Selix triden- 
tata, and S. aayi, aldiough frequently met with, do not 
reach one half the magnitude which they attun in the 
lower levels of western New York and Ohio. 

The observationa hitherto made on this interesting 
subject are few, and do not authorize any confident 
inference ; but so far as they go, they show that nearly 
all the species which inhabit the country on either side 
of the mountiuns, eidst also on tiie high table-lands, 
and that if there are any species peculiar to the extreme 
high points, they must occupy very limited localitieB on 
the few peaks which rise more than 5000 feet above the 
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tide of population is already rolling, offer, in the great 
extent of tlieir table-land and in the height to which they 
rise, a vast field of research to future naturalists, where 
tiiey will be able to solve many of the most important 
questions connected with the geographical distribution 
of the terrestrial moUusks of our country ; and only a 
few years will elapse before these mountains will be 
accessible, with comparative ease, to those who may wish 
to explore them. 

Having thus noticed the most important agents which 
are supposed to influence the extension of these animals, 
it may be proper to give such general results respecting 
their actual distribution, as seem to be justified by our 
present scanty knowledge, and to be in accordance with 
tiie preceding principles. And if, as before observed, 
but little confidence can be placed in such general infer- 
ences, they may nevertheless be useful by exciting 
further investigation, and may lead the way to more 
certain information. The facts hitherto observed in re- 
lation to species, indicate the existence of several distinct 
zoological divisions or sections of country, of which the 
topographical characters arc in general well marked, and 
in which, respectively, causes are seen to exist adapted, 
according to our views, to exercise the influences we have 
named. It is not pretended that the productions of each 
of these, even in the limited department of the terres- 
trial moUusks on which alone they arc founded, differ en- 
tirely from those of the others ; but, while they are more 
or less blended in general, there are certain species which 
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are peculiar to each. And notwithstanding that these 
Hections may be defined with some particolaiity, iheir 
limita are necessarily in a conaderable degree arbitrary ; 
and it will require many years of patient and indus- 
trioos observation, and the accumulation of a great 
number of facts, before they can be laid down with cer 
t^ty. Beginning at the southern extremity and pro- 
ceeding northwards, they occur in the following order. 

Section 1. The Penimula of Florida, and the . 
adjacent islands, extending from 24° Siy to 30" north 
latitude, and at the nearest point being about one hun- 
dred and thirty nules distant from the northern shore of 
the island of Cuba. This section, surrounded by die 
ocean on every side except the north, is but littie nused 
above it, no part inang more than one hundred and Sltj 
feet above its level. The interior of its southern part ia 
an immense morass intersected by slug^h streams, while 
its northern portion is in some parts a level, and in others 
an undulated country with a swdy soil, and, except 
near the streams and ponds, and in the islands or insu- 
lated thickets of verdure locally called kammociB, where 
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of its most southern portion, including the islands of tho 
coast, has demonstrated that many of the land-mollusks 
indigenous to Cuba, are found both on the main land and 
the islands, and that others wliich are derived from a more 
distant source, also exist there. Among the former are 
Pupa incana^ Cylindrella lactaria^ Cyclostoma dentatum^ 
BxdimuB undatuB and faseiatus ; and among the latter, 
Bulimus virgulatm^ and Helix rliodocheila^ 9elenina^ 
ottonisj &c. There are other species which, so far as is 
at present ascertained, are peculiar to this section. Such 
is Vaginulus floridanxiB. Dead and worn specimens of 
other Cuban species are also sometimes seen in collec- 
tions, and represented to have been procured in Florida, 
but the evidence that they actually were, is not entirely 
satisfactory. The other species indigenous to this sec- 
tion are the same which are found in the next northern 
section. The influence of a mild climate approaching 
that of tho intertropical regions, and very favorable to 
the multiplication of species, is counteracted, in some 
degree, by the excessive humidity of large tracts, and 
by the general prevalence of a sandy soil. For this 
reason, though in some situations they exist in multitudes, 
there are extensive portions where it is almost impossible 
to discover a smgle one ; and, in general, it may bo said, 
that individuals are multipUed whilst species are re- 
strained. The marked characteristics of this section, 
and its near approach to a tropical climate, lead us to 
expect that when it shall have been thoroughly explored 
it will be found to contain more than the twenty-eight 
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species now supposed peculiar to itself, as well as other 
iDtroduccil species. It possesses a. peculiar interest as tiie 
connecting point between the Fauna of North Ameiica 
and that of the West Indian islands. 

Section 2. The Tertiary Region of the Atlantic Coatt 
and the Gvlf of Mexico. This embra«eB the eastern 
parts of North and South Carolina and Georgia, the 
whole of Florida not included in the preceding section, 
the aouthem parts of Alabama and Mississippi, the 
whole of Louisiana, and parts of Arkansas and Texas. 
It extends from the ocean to the point where the rivers, 
falling over the last rocky ledge, reach tiie level of tide- 
water ; and is a low and humid re^on characterized hj 
extensive swamps and marshes, slug^h streams, and 
wide mlets from the sea. On the streams, the soil is but 
littie elevated above the water, vegetation is vigorous 
and prolific, and extensive and almost impenetrable 
cane-brakes prevail. On the higher grounds the soik a 
chieflj sandy, and vast tracts, extending for hundreds c^ 
miles, are covered by magnificent open forests of gigantic 
pines. Here the traveller may journey for days and 
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and crumbling limestone, which modifies the sandy soil, 
tiie vegetation remaining unfavorable. This section is, 
in its lower and more humid parts, the peculiar habitat 
of the genus Glandinaj which has not been noticed 
north of it. Here also exist in great numbers Helicina 
orbiculata^ and the polygyral species of Helix, These 
last are most abundant on the sea islands, and near the 
inlets from the sea. In the sandy plains is found the 
species of Helix called by Mr. Say fallax^ by the 
influence of climate very numerous in individuals, but 
through the efifect of a poor and sandy soil, much re- 
duced in size. H, lucuhrata^ H. 8elenina, and S.mobili' 
anay so far as is known, are found here only ; so also is 
Succinea campeatria. Off-shoots from this section extend 
into that next north of it, Helicina and one at least of tho 
folyffyral helices having been noticed as far north as the 
Ohio River. The species belonging to the section next 
north are found more or less abundant where the two 
sections blend, and extend to a considerable distance 
into this section. 

In the southern part of this section, the State of 
Texas is included, the climate of which exceeds consid- 
erably in its mean temperature that of the parts of the 
same section on tho Atlantic. After crossing the Mis- 
sissippi River, several species appear which either do 
not exist, or are very rare on tho eastern side ; these 
increase in size and development as we proceed in a 
south-western direction, until they are found in the most 
mature condition in the western part of Texas. Promi- 
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nent among these are Bultmui deaJbaiiu, wbich ia very 
abundant, ff, Buffoniarui and H. berlanderiana, Belix 
textuiana, a modification of the tridental forms, also ap- 
pears, and seems to constitnte a connecting link between 
Hda: tridentata and its varieties and &e poIjgTral forma 
so common throughout the rest of tUa section. While 
tliese new forms are developed, the common forms of 
Helix teptemvolva and auriciUata diminish sen^blj in 
frequency, as we proceed towards the soudi-weBt along the 
shores of the Mexican Gulf, and at length become very 
rare or disappear entirely. Among these is Selix tep- 
temvolva, a species more or less common in the low 
lands of tlie whole coast from South Carolina to Louis- 
iana incln^ve. These circumstances indicate a tran- 
dtion to another &una, and it is there&re reasonable to 
suppose that, as regards the terrestrial mollusks, Mexico 
is a distinct zoological re^on. .' 

Sbction 3. The Southern interior Section. In &Sa 
secti<m is included the territory north of th« preceding, 
its western part lying between it and the Ohio lUver, 
while its eastern part extends northerly, though not well 
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cies of the preceding section extend into this, and almost 
all of those belonging to the next succeeding section are 
common to it ; but it has its own peculiar species which 
prevail particularly in the mountainous parts of its most 
southerly portion. Among these are Hdix spinosUj 
H. major^ H, cumherlandiana^ S, subplana, H. gularia^ 
H. rotulay ff. leporina, and ff. lasmodon. The physical 
conditions of this section are peculiarly conducive to 
tiie development of testaceous variation ; hence we find 
here the carinated and heavily-ribbed ffelix palUata^ the 
deep-ribbed Helix altemata, and others. In it the 
genera Limax and Tehennophoriis are very abundant. 
This section, already distinguished by a larger number 
of peculiar species than either of the others, has been 
but partially explored. Being in its greater part a 
mountainous region, subject to climatal influences differ- 
ent from those of the country north of it, it may be 
expected to furnish a still larger number of yet unob- 
served species, and would doubtless well reward the 
industry of any naturalist who should thoroughly recon- 
noitre it. Like the preceding, it extends beyond the 
Mississippi River, but its limits are there unknown. 

Section 4. The Northern interior Section. Tliis 
includes the country between the Ohio River and the 
Great Lakes, and between North Carolina and New 
York and Vermont. Its character is much like that of 
the preceding section, except that its winters are longer 
and more severe. Its boundaries on the north-east and 
north-west are not well defined, and it extends like the 
preceding, west of the Mississippi River. The influences 
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operating witlun tim section are of the moat favorable 
kind, except tlie climate, irliich, though conaiderabi; 
Bevere in winter, is in the northern part meliorated bj 
the presence of Hie great body of the watera of the 
' lakes. Soil, vegetation, and geological structure com- 
l»ne nith the climate to produce, in the southern part of 
this section, as well as in the nortliem part of the pre- 
ceding, a greater amount of circumstances and condi- 
ti<m8 po[dtiou3 to their existence and increase, than exist 
elsewhere. Vaginuba, GlaruUnaf Selicina, the larger 
species of Bulimu*, and Cycloitoma, restruned by cli- 
mated infiuences, hare disappeared ; but the majori^ of 
the species of Hdix, Succinea, Pupa, and Vertigo floup- 
iah in great nnmbers, and all the naked slugs, both 
native and introduced, with the exception of Vagitatlut, 
are found. It would seem to be the great central focus 
of all these genera, from which they radiate into the 
other sections. Very few Bpe<nes hare as yet been 
noticed ; S. ludda, an introduced species, and Pvpa 
hadia, decora and gmdeUi, are perhaps the only ones. 
Sbction 5. The NorHHoestem Section. The coun- 
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The extreme range of the thermometer extends from 
88* below zero, Fahr., to 100° above, making one hun- 
dred and thirty-eight degrees ; and the mercury often 
remains below zero for many days together. The sum- 
mer heat, though never long continued, is excessive. 
The prevailing rocks west of Lake Superior are primary, 
the soil is thin and poor, and the vegetation stunted. 
Operated upon by these causes, the species which pre- 
vailed in tiie preceding section become less and less 
numerous as the secondary region east of Lake Superior 
runs out farther west, and finally disappear. The genus 
VUrina is, however, indigenous to it, and Helix inomata^ 
which is believed to reach a more northern as well as a 
more elevated position than any other species, is also 
found in it. Here appears also the singular little Bul- 
imu8 harpa^ which is unknown farther south. This sec- 
tion is but little known. 

Section 6. The NortJireastem Section. This lies 
between the St. Lawrence River and the Atlantic Ocean, 
and comprises the northern parts of New York and Ver- 
mont, and all New Hampshire and Maine ; the British 
provinces of New Brunswick and Nova Scotia are also 
included within it. Its summers are short, and its win- 
ters long and severe, exhibiting extreme reductions of 
temperature, but modified by its proximity to the ocean. 
In Nova Scotia, which is almost insular, the winters are 
said to be much more mild than in the same parallel of 
latitude in Canada. In its general character, as afiected 
by climate, the section resembles the preceding, and 
though separated from it by a great extent of interme- 
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diate tenitoty, the most peculiar Bpecica of the two are 
the Bame. This is an instance of Uie tendency of mmilar 
cauBes fa) reproduce the same forms in localities ^del; 
separated, though upon the same coatdncnt. In it the 
influences axe nn&vorable, and the spedes gradually run 
out towards the north-east, until, in Nova Scotia, the 
mAj one of our larger species common to tlie more sonth- 
em seclionB, known to prevail, is ffdix aUemata, pro- 
bably the most universally diffiised species of our whole 
catalogue. The number of individucds is also greatly 
diminished J and tliej never attain the same size and 
beauty which they reach in more favorable situations. 
In many parts of &ia section, land shells are never seen, 
and throughout the whole of it they are more or less rare. 
But, while such is the operation of climate and soil on 
our native species, Sdix hcrtenMs, a species undoubtedly 
introduced &om Europe, has made a successful lodgment, 
and ia the most abundant species throughout tiie greater 
part of Nova Scotia, the islands north and east of it, 
parts of Lower Canada, New Brunswick, and on several 
small islands on the coast of M^e and Massachusetts, 
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In addition to the causes mentioned before, as exer- 
cising a general influence, there are others operating 
in a more limited sphere, and acting only at particular 
times, the effect of which, nevertheless, is for the time 
being very important, and they are therefore deserving 
of remark. They may be denominated occasional or 
accidental causes. 

Sudden and extreme Vicissitudes of Temperature. 
The terrestrial mollusks resist changes of temperature 
better than many others by the defences they construct 
over the mouth of the shell, as well as by retiring into 
protected situations. There is, however, a limit to their 
powers of resistance, and sudden and extreme depres- 
sions of temperature, particularly in those parts of the 
country where such changes are uncommon, are very 
fatal to them. In the winter of 1834 and 1835 a sud- 
den and severe frost continuing for several hours, de- 
stroyed all the orange trees in the Territory of Florida, 
causing a most serious loss to the inhabitants. At the 
same time, the tide being at ebb, the marine mollusks 
living above low water mark were nearly exterminated, 
and immense numbers of the terrestrial species were 
killed. We have noticed the surface of small islands on 
tiie coast of Florida literally covered with the bleached 
remains of Helix and HcUcina that were destroyed at 
that time. It must have required several years to re- 
store the species to the same position in point of numbers 
which they held before that occurrence. Cold, not very 
extreme in degree, but continued for a longer period than 
usual, gradually produces results of a similar character. 
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The winter of 1842, vhich waa very eevere, produced a 
^milar effect on the naked mollusks of the coast of 
MassachuBetts. The species which osually are very 
abundant there were hardly observed during the sac- 
ceeding year. Oysters, spread by tiie fishenneD on 
oyster baiiks for preservation, were destroyed at the 
same time in great niunbers. Thus a series of long 
and uncommonly cold vinters, or of cold and diy sum- 
mers, reduces their numbers to such a degree that 
scarcely an individual is seen where thousands were 
met ynih before. On the other hand a succession of 
warm and moist seasons increases their numbers incred' 
ibly. 

Immdatuma of Rivera. Tracts of laud, but litUo 
raised above the level of high water, occur on the bor- 
deiB of nearly aH our large rivers. On the lower parts 
of tiie Ohio and Mississippi rivers especially, Uiey con- 
stitute a wide, level, alluvial territory of great extent, 
comprising many hundred square miles. The periodical 
melting of ice and snow in the spring, and heavy runs 
in the mountains where they have their sonrces, cause 
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and breaking through every barrier, it spreads out into a 
vast inland sea. The body of water is then so great, 
that weeks elapse before it can be drained off through 
the usual channels, and the country remains during this 
time covered with it. When these inundations are thus 
excessive and long continued, which usually only hap- 
pens after intervals of years, they must in a great de- 
gree destroy animal life, and reduce, if they do not ex- 
terminate, the species most exposed to them. Thus the 
undue extension of these animals is checked in a region 
otiierwise particularly adapted to their increase, and 
they are kept within more restricted numerical limits. 

Another and very different influence of rivers in 
their ordinary action is to bring down into the plains 
and lowlands, and thus aid in distributing, the species 
occurring in the more elevated regions. We may 
suppose that a species, having by its own powers at- 
tained the summit of a range of mountains, may, when 
aided accidentally by the current of rivers, be very 
rapidly dififtised through the country on the other side ; 
and thus a much shorter period of time be required 
for its extension than would have been necessary under 
oiher circumstances. 

Fires. It was the custom of the aboriginal inhabit- 
ants of the coimtry to bum over, annually, large 
tracts of land, by setting fire to the rank, dry grass 
and herbage on the prairies and in the more open parts 
of the woods. This practice, repeated every autumn, 
insured a fresh and luxuriant growth of plants in the 
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enaoing spring, and ^ub afforded ample paatnr^e for 
their game. It prevented also the growth of trees 
upon the pruriea, and of underwood in the forests, 
and tended to preserve diem in their tiien esisting 
condition. The conflagratioQ of the combnetable mass 
was of coarse f&tal to the smaller uiimals, and in each 
tracts the mollusks were, and still are, comparatively 
rare. As, under the proprietorship of lands by the 
I^esent population, tins practice has, with few ezcep- 
tioDS, become obsolete, it may be expected that the 
land-ahellB will gradually spread over the tracts for- 
merly exposed to fires, and become as numerous there 
as elsewhere in the same re^on. Indeed, there is no 
doubt that this result has already taken place to a con- 
siderable extent, in those States where extensive prai- 
ries exist, and that they will continue to multiply 
until such lands come under the dominion of agriculture. 
On the other hand, the accidental spreading of fires, in 
seasons of drou^t, over wooded tracts, may, from 
time to time, diminish their numbers in places subject 
to this contingency. 
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under the action of agents to which they are unaccus- 
tomed, and which tend to their gradual extinction. 
The omnivorous hog, which accompanies man in all 
his migrations, seeks them out in their most secluded 
retreats, and uproots them from the soil itself; and 
the domestic poultry find in them a favorite food. 
Hres, which firom year to year are applied to consume 
the trees felled by the axe, aid in the work ; and finally 
comes the plough, which completes their extermina- 
tion. Thus, they mostly disappear as the settlement 
of the coimtry proceeds, until in the older and most 
populous districts, they are nearly extinct or are repre- 
sented only by the smaller species, existing under fa- 
vorable circumstances, and in the most retired local- 
ities. So, too, in the well-wooded regions of the West 
not actually subjected to the operations of agriculture, 
where they were until lately known to be very nume- 
rous, the universal practice of rearing great numbers 
of hogs, which roam at large in the forest, has dimin- 
ished their numbers and rendered them much less com- 
mon. No species, however, is likely to become extinct 
from this cause alone, for many escape these various 
dangers, and some portions of land remain uncultivated ; 
and when sufiered to rest for a time unmolested, they 
increase very rapidly. . 

Destruction by Animals. The increase of individuals 
is kept in check by the depredations of other species 
of the same family, and even by other individuals of 
the same species. Other kinds of animals also prey 
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apon tliem. We bavo frequently noticed tiiat Then 
in a state of confinement, ffelix concava, itself not an 
abundant species, will generally destroy other species 
vHch are kept vith it ; and tlie animal of Qlandiata 
tnmcata, which we have occafdonally had in captivity, 
hu nniformly destroyed those of tiie other genera and 
species placed within its reach. In ^e same manner 
lAmax variegatua, when kept a few days without food, 
has devoured the weaker JAmax agrettit, leaving no 
vestige of them except the radimeutaiy shell. We have 
also been informed, on what we consider to be good au- 
thority, that a foreign species, believed to be Sdix 
nemoraUt, which existed formerly in great numbers in 
Charleston, S. C, was c<Hnpletely exterminated by BiUir 
mu» decollatm, a foreign species also, which now flour- 
ishes there in abundance. In ttus case, however, the 
destruction of the one species, thongh subsequent to the 
introduction of the other, might not have had any con- 
nection with it. Birds also make great havoc among 
them, where the woods are so far opened as to permit 
tiie entrance of sncb of them as do not usually fre- 
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but probably it is merely because they are found, like 
the shells of nuts which are kno^vn to be eaten by the 
former, near to logs. Frogs also, and toads, in their 
excursions upon land, frequently meet with and prey 
upon them, and it is quite a common occurrence to 
find the shell of a Helix in the stomach of a frog. 
Some of the aquatic mammalia feed upon and destroy 
great numbers of the Naiades^ and there would, there- 
fore, be nothing improbable in the supposition that some 
of the smaller terrestrial quadrupeds feed upon the land- 
moUusks. Indeed, we have been informed that a spe- 
cies of field-mouse, probably a Sorex^ burrows in the 
deep snow that covers the ground in the winter, and 
seeking the torpid Helices in their retreats, drags them 
to the surface and devours them, leaving the broken 
shells scattered upon the snow. 

Proximity of the Sea, Among the causes afifecting 
the distribution of land-shells which have been noticed 
in other countries, the vicinity of the ocean has been 
supposed to exercise very considerable influence. In 
Great Britain it has been stated, that species are more 
numerous, individuals multiplied to a greater extent, 
varieties more conmion, and the shells larger, more 
developed, and marked with more brilliant colors, on 
seorbanks than elsewhere. It seems to be thought, 
though it is not so stated in terms, that the ocean pro- 
duces a direct influence in this case, and no intimation 
is given of its being an indirect climatal effect. It is 
said also, that the presence of sand aids the multiplica- 
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iion <tf incUvidualB. If these effects were the result df 
the causes oamcd, ve might exp^t to find them occur- 
ring in similar localities elsewhere ; but, in this cooutrj 
at least, the observed facts do not support auch a coo- 
clusioQ. On tiie contrary, so far as the author's per- 
sonal observation and inquiry have extended, it haa 
appeared that the land-shells are much less nomerous 
near the sea than in ^e interior, and that they are par 
ticularly deficient immediately upon the seashore, upon 
what may be termed teai<atk8. The inflaeuce of the 
sea, as well aa of large bodies of freah water, tends to 
meliorate the climate of the countiy bordering upon 
them, and hence, perhaps, the sea-shore of Great Britain 
is a more &vorable habitat than the interior, altbouf^ 
this inSuonce modifies the climate of the whole island in 
a greater or less degree. Our experience, too, aa to 
the presence of sand, is entirely oppomte to that noticed 
in Great Erit^, s&udy banks near Qie sea and else- 
where being destitute of shells, and all soils in wHch 
siliceous sand predominates supporting them only in 
small numbers. Indeed, pure sajid creates a mechaa- 
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obseirations. Ten years since, we observed great num- 
bers of Helix Iiortensis on a small iminhabited island 
comprising less than an acre of surface, near the shore 
of Cape Ann, in Massachusetts. Dr. Mighels has 
observed the same species very abundant on an island, 
of only a few rods in extent, in Casco Bay. ffelix %ep- 
temvolva and Helicina orhiculata occur in such quan- 
tities as almost to cover the groimd upon small islands 
on the coast of Florida. The diminutive islands called 
the BrotJiers, in Lake Champlain, near Burlington, fur- 
msh the shells of that district in abundance. Oak 
Island,* a little wooded islet a few miles eastward of 
Boston, surrounded by extensive salt marshes and at 
high water by the sea, was, a few years since, covered 
by myriads of Bulumis liibricu^^ and Vertigo ovata. 
And very recently, on throwing a bridge from Goat 
Island, at Niagara Falls, to an islet near it, the surface 
of which measures but a few hundred scpiaro feet, and 
which had been previously inaccessible, it was found to 
contain the Helices and Succinece of the neighborhood 
80 plentifully, tliat hundreds might have been taken in a 
few moments. In all these cases, the fact that individ- 
uals were greatly multiplied above their numbers on 
the adjacent main land, was striking and beyond doubt. 
The locality, in each instance, being situated within the 

1 The raflroad from Boston to Salem now passes through this island, and 
connects it, in two directions, with the main land. This will probably effect 
■n entire change in its peculiar molluscous fauna, or rather cause the ex- 
tinction of these animals. 

▼OL. I. 17 
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immediate inSnence of Iwge bodies of water, it would 
not have been nnreasonable to have coniudered this 
infiuence, the onlj one apparently common to all of 
them, aa the cause of the great multiplication of indi- 
viduala ; and hence to have inferred, that the proxinutj 
of the sea or of the Great Lakes waa favorable to fb^ 
increase. But, as other islands, seenungly subject to 
the same influences, are totally destitute of shells, and 
the main land in &eir immediate vicinity mtunt^ns them 
only in scanty numbers, we must necessarily seek some 
other cause adequate to expl^ the (acts. According 
to our views, we find it in the circumstance that either 
these islands are from their position macces^ble, or 
from their diminutive extent miworthy of attention, and 
hence not subjected to agriculture, aod not inhabited by 
man and the domesticated an i main ^hich accompany 
bim. The mollusks are therefore in undisturbed pos- 
session, aad being &ee &om the attacks of enemies, 
they multiply to such an extent as the climate and 
facility of obttuning food will permit ; and conaequentiy, 
in process of time, become very abundant. These &ctB, 
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character of the plants ; and it is likely that both of 
ihem have their influence. The mechanical properties 
of the soil also have an influence, as in the instance of 
sand, to which we have alluded. So too, a soil composed 
of sUS clay which on a few hours exposure to the sun 
becomes baked and rigid, and cannot be penetrated by 
them, is equally unfavorable. There are other localities 
where individuals multiply infinitely. Mr. Anthony, of 
Cincinnati, Ohio, informs us, that in his walks around 
that city, himself and a friend collected during a single 
week, above five thousand specimens of Helices, the time 
devoted to the walks being taken from the intei'vals 
between business hours, and good and mature specimens 
only being selected. Professor Adams states that he 
collected, in one hour, more than one thousand specimens 
of ffelix minuscula ; and Dr. Gould found Bulimus 
luiricu^ so abundant upon Oak Island, tliat many hun- 
dreds could be taken from the ground Avith a single 
handful of decaying leaves. 

Although some few species seem to occupy somewhat 
limited localities, not having as yet been found over any 
very broad region, yet tlic range of most species is very 
extensive ; and, what is worthy of remark, tlie widest 
distribution is to be noticed in tlie smallest sj)ecics. The 
smaller species are also tenfold, and probably a hundred- 
fold more numerous than the larger. This circum- 
stance is somewhat difficult of explanation. Both their 
number and their broad range may perhaps be owing 
to iheir very diminutiveness, on account of which they 
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more readily find sbelter and escape obaervataou, ttins 
being exempted &om many dcBtnictive agenaes. 

There are some species, upon die distribulaon of which, 
climate, vegetation, geolo^cal structure and otiier gen- 
eral causes, seem to exerdse but very little inflacDce, as 
is shown by tbe univeraality of their diifkiBiou through- 
out tiie country. Selix labyrintMea, for example, is 
equally abundant, and as much developed, upon the sides 
of the primary hills of VermoDt and M^e, in Uie rig- 
oroua climate of 45° north latitude, where snow covers 
the ground three or four months of the year, as it is 20° 
further south, upon the tertiary levels of southern 
Florida only a few feet above tbe sea, where it enjoys & 
climate of almost tropical mildness. The same remark 
may be made of Helix minutcula. Pupa contraeta, 
P. n^neola and P. exigva, and perhaps of other minute 
species. 




VI. 



OF ZOOLOGICAL FOCI, OR POINTS OF ORIGIN WHENCE 
GENERA AND SPECIES ARE DERIVED. 



The distribution of species, as treated of in the pre- 
ceding chapter, has thus far been considered only aa 
influenced by existing causes, whose operation is known. 
These, however, will hardly account for the present con- 
dition of all the species, or rather, some of them as it 
would seem, occupy their present positions, notwithstand- 
ing the restraining influences, which, if the preceding 
views are correct, should have limited them within more 
narrow bounds. The species alluded to, are those which 
occupy difierent and widely distant countries and conti- 
nents, and which have already been discovered upon so 
many points of the earth's surface, as to indicate an 
almost universal diff'usioii. The researches wliich are 
now continually undertaken, to elucidate the zoJ)logy of 
almost every part of the world, frec^ucntly bring to our 
knowledge instances of the wide range of species, which 
had been noticed previously only in a single country ; 
and the number of these is already large. The most 
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Btrikmg example among them occurs in Helix pulchella. 
This diminutive species is spread throughout the con- 
tinent of Europe ; it is common in the north of A&ica, 
and in some parts of the south of Am ; * it is found in 
Cuba, and others of the West Indian islands ; and is 
abundant in nearly every part of the United States and 
Canada. The various positions which it is ikas found 
to occupy, and the dissimilar circumstances in which it 
exists, together with the difference of climate and other 
physical agents to which it is subjected, and the vast dis- 
tances both of land and ocean which intervene between 
diese localities, render it doubtful whether its general 
dispersion is not due to other causes than those which 
have been named, and whether, indeed, it can be ex- 
plfuned on any acknowledged principles. Its condition 
in this country tends to increase these doubts. Its occurs 
rence might, of course, be expected, in any country 
which has been closely connected with Europe by com- 
merce, but this would bo no reason for meeting it in the 
interior of North America, far removed &om the settle- 
ments of white men, and in places still inhabited by the 
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chore into the Mississippi, and more than fifteen hundred 
miles from any maritime port, Mr. Say discovered it in 
considerable numbers. Its existence in this case involves 
Bome important consequences, for, if we consider it to 
be of foreign origin, and take the period of its introduc- 
tion to have been some time since the first permanent 
colonization of this continent by Europeans, and suppose 
the point at which it was introduced to have been upon 
the searcoast, it is necessary that the animal should have 
travelled more than twenty thousand times its own length 
every day while in motion, and to have been in progres- 
sive motion one fourth of the whole time for two hundred 
years, in order to have reached this locality ; and if its 
progress has been aided by accidental transportation to 
some point on the Mississippi River, the result will not be 
the less improbable. Now when we reflect, that it is 
only sixty or seventy years since the first settlements of 
whito men were made west of the Alleghany Mountains, 
and that it is scarcely forty years since the country 
beyond the Mississippi River was reached in their pro- 
gress, and bear in mind that the accidental transporter 
tion of such animals could only have occurred by the 
merest chance, and that in their natural progress they 
must have overcome numerous and steep mountains, and 
crossed wide and rapid rivers, the difficulties in the way 
of this mode of explanation seem to be insuperable. It 
is true, that the historical period within which this con- 
tinent has been known, comprises probably but a small 
part of its whole existence, and that the action of known 
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osmes through a period of indefinite dnratioii, mi^t 
have produced even a more general diffusion, bat, as an 
impenetrable veil hangs over everything that preceded 
the historical epoch, and we know of no facta which cor- 
roborate this latter suggestion, we cannot place much 
reliance upon it. We must seek Uien for other causes, 
to ezphun the general dispeiuon of this and other cos- 
mopolite species.' 

Of the origin and mode of creation of organized 
beings, we of course can know nothing, through our own 
linuted faculties. The subject is beyond our comprehen- 
sion, and Divine Providence has vouchsafed to us no 
revelation concerning it. The Mostuc account of cre- 
ation informs ns that after the surface of the earth was 
prepared fbr the support of animal life, the different 
classes of animals were created at different periods of 
time, and our own experience, drawn from observation 
of the fossil remuns of former animals, which have been 
preserved in the strata of the earth's crust, fiill; cor- 
rohorate this account. But, we are limited to these 
very general &cts, and must found our views of the 
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There are two theories, which have mamly divided 
the opinions of naturalists. The first supposes that the 
existing races of animals were of simultaneous creation 
at a common centre or focus, from which they have 
spread over the whole earth ; the other considers that 
there were several distinct centres or foci, from which 
the species radiated into — and thus formed, the zoolo- 
gical circles or regions which are now apparent. The 
first supposition, though possible, is seen at once to be 
attended with many physical difficulties, and has but few 
supporters ; while the second, commends itself to the 
minds of ahnost all. In surveying the zoology of the 
earth, we find groups of distinct animals, of the difierent 
classes, occupying regions which are defined by natural 
boundaries, and limited to these regions alone ; and the 
discovery of new continents and islands has, in every 
case, revealed animals peculiar to each of them. The 
existence of distinct zoological regions has hence come 
to be an axiom in the philosophy of zoiilogy, and the 
theory of distinct foci of animal origin has thus been 
greatly fortified. But in all the speculations of natural- 
ists on this subject, and in all their attempts to deduce 
the limits of the various regions, from the actual distri- 
bution of animals, attention has been given almost solely 
to the large animals, and mostly to the vertebrata, and 
consequently the regions as laid down by authors, are co- 
extensive with the wide range of these species. It is 
manifest, however, that the ranges of the different classes 
of apimala differ very much among themselves, and that 

VOL. I. 18 
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tlie quadruped that seeks its food, according to tJie 
change of aeasona, throughout the greater part of a con- 
tinent, and the bird which, guided bj its instinct, spends 
its summers in the polar re^ons, and its winters between 
tiie tropics, are subjected to very difibrent laws of dis- 
tribution from the insect whose range is often strictiij 
local, or the moUusk, whose limits are defined by the 
causes we have described. The higher classes of ani- 
nals, indeed, are unaffected, or but slightly restruned, 
by many of the causes which, to the inferior classes, 
constitute insurmountable obstacles ; and consequently, 
tiie geographical space which they respectively ooonpy, 
or the circles within wMch they habitually move, are of 
very diflbrent extent. It would seem to result, from this 
reasoning, that, in seeking to aacertun and define the 
various zoolo^cal re^ons, we must make a distinct 
apportionment for each distinct class of unimaJg ; and 
that the spacious regions ranged by the higher animals, 
must be divided and subdivided into oUiera of more 
limited extent, which shall represent the more Unuted 
Bpherca of the Icsa diffused species. Tt foUows, also, that 
■ spheres or zoological sections, 
jcd within it. 
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turkey among birds ; and for ihese two classes of animals 
it is probably correctly defined ; but for the terrestrial 
mollusks, some other division is necessary ; for the most 
widely diflftised among them does not occupy so large a 
space, and several groups of species are much more lim- 
ited, as we have endeavored to show. It will be objected 
to this theory of distinct zoological centres, that it can- 
not be natural, because it concerns only one department 
of animals ; and that, as nature acts through general laws, 
these separate plans of difPusion are inconsistent with 
this principle. The objection, in our \'iew, has but little 
weight ; the laws of nature are known only by their 
results, and as we see that diflferent classes of animals 
have difierent caj)acities and different powers of action, 
and of resisting action, we must believe that they were 
formed to be subject to different influences ; and that 
their diffusion may, without any inconsistency of purpose, 
have been regulated by different plans. And the gen- 
erally received opinion, of the successive creation of the 
different classes of animals, after intervals of greater or 
less durations, adds strong confirmation to our theory ; 
for, admitting this to be true, the centres from which 
sprung the various mollusks were established, and the 
causes influencing their extension and distribution were 
in operation, for an indefinite period in advance of even 
the existence of the animals of the higher classes. 

There are difficulties which it seems to us can hardly 
be overcome on any other supposition. If all the species 
had been created at one time and at one place, they 
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ou^t to be foiuid to have made nearly ao equal advance, 
and to be pretty equally dispersed over the earth, for we 
know of nothing in their organization that ahoold give 
any considerable advantage in this respect to one over 
another. The species of the two bemiepheres should 
alao be in general the eanie. If all the species &en, 
orij^nated on the eastern continent, how has it happened 
that those that have reached the western continent, have 
in general, left none of their kind behind them ; or that 
peculiar species exist In small islands or groups of blands 
far removed from other land ? K it be s^d that in the 
long lapse of ages, specioB once universally diffused have 
become extinct in particular regions, and that tiie sur^ 
vivors are coofined to more limited ranges, we ask how 
it happens that the testaceous remains discovered by 
geolo^cal research, diffijr as much from existing species 
aa the recent species of the two contineute differ from 
each other. It seems to us that the facte taken for 
granted in these objections are inconsistent with any 
other theory, than that of different foci of creation, and 
that this theory is susttuned by all that we know of the 
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lific hand of natnre, we find no difficulty in supposing 
that under the same or eimilar conditions, the same 
Bpecies may have been created at different centres. In 
thifl way the pre30nce of any species in every part of 
ttie earth may be accounted for, and thus only can we 
sa&factorily explain the diffusion of tlie species that 
have been under consideration. 

The zoiJlo^cal sections which, in accordance with 
these ideas, wo have ventured to propose, arc given 
merely as suggestioiirf, indicated by the present state of 
information. It is desirable that the autycct shoxild be 
fully investigated, and the correctness of the proposed 
divisions tested. Shouhl they be proved to be untenable, 
we shall verv willingly rclinf]uisli them, and ado(jt such 
other views as may bo found more consistent with facts. 




OF THE IMTBODUCTION OF FOBEiaN SPECIES OiTO THE 
UNITED STATES. 



The freqaent commercial intercourse eob^ting be- 
tween various countries is producing, slowly but surely, 
important changes in the faima of many districts ; and 
must presently render it difficult to distinguish their in- 
digenous animals from those that have been imported. 
Nowhere is international commerce more active, than 
between the western and southern nations of Europe and 
the United States ; and hence we are peculiarly hable to 
the introduction of animals &om that part of the world. 
Considerable additions to our catalogues of the lower 
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subject, and that they might serve as points of compar- 
ison for future observers. Among the species which are 
common to this and to other countries, we shall mention 
Helix pulchella and Bulimus lubricus^ as bchig of foreign 
origin, and as having been introduced ; but this we do, 
rather in deference to received opinion, than because we 
are satisfied of the fact ; for, in truth, so generally are 
tiiey diffused over the country, that we arc inclined to 
believe, as may be inferred from our remarks on a for- 
mer page, that they are as truly native species as many 
others which have never been considered to be other- 
"wise. 

The process of introducing foreign species is constantly 
going on. The animals sometimes, but more commonly 
tiieir eggs, are transported in the soil of boxes of i)lants, 
or about the roots of trees and shrubs imported for hor- 
ticultural purposes, or in the cavities of woods used in 
the arts. Another common mode of introduction is 
among the ballast of vessels, collected on the shores of 
foreign countries, and often discharged on our own. 
Some of the larger European species, and particularly 
Helix aspersa^ are sometimes shipped to this country as 
an article of commerce, and are used for food by foreign 
residents. Others are brought as objects of curiosity, 
and are preserved in gardens, and conservatories. Indi- 
viduals introduced in some of these modes, escaphig or 
preserved by accident, are thus enabled to colonize the 
species in new localities, where, if favored by propitious 
circumstances, they obtain a permanent footing, and 
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extend thcmBelves gradually in the country. Of tbese, 
lAmax agrestie, and L. variegatat, Helix agperaa, S. ceU 
laria, H. hortensig, H. ludda, and ff. pulchella, and 
Suiimua decoUatm, B. zebra, B. faaciatus, B. virffula- 
tua and B. lubricus, are examples. Others striyo in 
vun to establish themselves ; the climate or some other 
cause is fatal to them, and after some increase, they 
diminish and become extinct. Of these, Selix nemoralU, 
virgata, piaana, and lactea, and BuUmuB acutus, are 
recorded as having been noticed in the United States 
at different times ; and it is only by adopting the sup- 
position of their subsequent extmctioa, that we can ^ve 
credit to these observations, for it is nearly certain, that 
none of them now exist within our territory. 

Oceanic currents also aid in bringing to our shores 
foreign species, and have been the means of introducing 
and naturalizing them. The Gulf Stream is a promi- 
nent example of this. This great body of water, flow- 
ing from the Gulf of Mexico into the Atlantic, passes 
between the Peninsula of Florida and the Island of 
Cuba, and aRer turning the southern point of Florida, 
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principal stream and the currents originating in it, bear 
upon their surface various vegetable and other produc- 
tions brought by rivers into the Gulf, or swept from its 
shores, and these are frequently deposited upon parts of 
the coast very distant from their origin. In this way 
seed-vessels from the Spanish Main, tnmks of trees and 
fragments of wood of unascertained origin, and numer- 
ous objects from the northern shore of Cuba, are fre- 
quently found on the shore of Key West, and on the 
beach of Cape Florida and the shores and islands to the 
north of it.' These circumstances are adequate to 
account for the transmission of land-shells from the 
Island of Cuba, and even from more distant places, to 
the main land and islands of Florida ; and to this source 
we ascribe the origin of Helix rJiodocheila, and BuliinuB 
mrgxdatui^ which are probably derived from the Bar 
hamas, but possibly from the Spanish Main, and of 
Helix ottonis, Bulimus fasciatuSj B. zebra, B, svbula, 
Pupa incana, Cyclostoma dentatum, and Cylindrella 
lactariay all undoubtedly from Cuba, wliich, having 
found a congenial soil and cUmate in the southern 
part of the peninsula of Florida, are now flourishing 
there in great numbers. To the same cause may 



* A few years since a bottle wus picked up on Tavernia Key, near Cape 
Florida, containing a note stating that it was thrown overboard oil the Moro 
CasUe. A Cuba barge, of the kind used in lading and unlading vessels in 
MatanzaSf was lately found stranded on the beach at New River, twenty- 
five miles north of Cape Florida. Small objects from Cuba are often found 
on the shore of Key West. 

VOL. I. 19 



154 INTEODOcnON. 

poBsblj be due the passage of some of the smaller 
specieB, of umversal diffuaton in the Umted States, to 
the Island of Gub&. Among these are Helix nUnutcvla, 
Pupa contraeta, and P. ruptcola, which from their gen- 
eral distribution on the continent, may be supposed to 
have onf^nated there rather thoD upon tiie island. 

We cannot help thinking, too, that such currents have 
had some agency in introducing Helix hortenni on our 
north-eastern coast, at some former period, although we 
are not aware of the existence of one, capable of produ- 
cing such an eSbct. This Bpecies is found, within our 
limits, only in the States of New York and Vermont on 
the boundary of Canada, aad in the north-eastern States 
from Massachusetts to the Britiah provinces along the 
borders of the sea. In the first-named localities, its 
presence is accounted for, by its extension under usual 
circumatancea from Canada, where it ia aaid to be com- 
mon. On the sea-coast, some other explanation is neceg- 
aary. Commencing at what appears to be its southern 
limit, it occura on the sandy soil at the extreme end of 
Cape Cod ; it then disappeara in the intermediate country, 
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nor, and in Nova Scotia is said to be the most common 
of the larger species. That it should occur on the 
extreme point of a cape extending far into the sea, and 
on desolate islets along the coast, is coasistent with the 
supposition of its having been borne there by currents ; 
while the common mode of distribution, by numerical 
increase and extension, or by direct introduction through 
commercial agency, from Europe, does not exj)lain why 
it is found in such unfrequented spots only, on the bor- 
ders of the sea alone, never upon the main land, and on 
some islets, but not on others. Our own hypothesis is, 
tliat having been very early introduced into the French 
province of Acadia, (and also into Canada) by the 
European colonists, and become numerous there, it has 
been borne along the coast by counter currents and 
eddies, to the places which it now occujnes, where, being 
protected from other animals, and from tlie operations of 
agriculture, to which it would have been exposed on the 
main land, and under the influence of a climate rendered 
mild by the proximity of the sea, it has multiplied to a 
great extent.* 

• Since tbc above olwenations were penned, the author has again 
vij»iled, after an inter\'al of nine yean*, the locality uptui Sail Inland, 
Ca|)e Ann. This island, which at extreme low water is connectiKl with the 
main by a narrow sand-bar, in a mass t>f jrranite elevated not inon* than 
fixty or sievenly feet alwve the sea ; its seaward side i.s Ixdd aii<l precipitous, 
and l)eing oi>en to the assault.s of the wave.% i.s denuded of soil to the very 
auininit. lis landward side, protected by the cn'st of the inland from 
storms coming from the ocean, has a tiiin su|X'rstratum of fu.>il, which sup- 
ports a rank growth of course grass and low slirulw, the latter atlbrdins' a 
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That this typotheas of the agency of currents is no 
violent one, is proved bj commoD experience. A mugle 
log of timber, removed from the bank of a river by the 
rise of its waters during a freihet, and borne by them 
to the ocean, and driven by winds, tides, and currents, 
might carry tfitb it, and depout upon other shores, the 
eggs of molluslis, or even the Uving animftla themselves, 
provided they were not too long exposed to the elements. 
It is difficult to estimate their powers of endurance under 
such circumstances, or to limit the amount of exposure 
which they might bear, but they are unquestionably such 
as to enable them to sustain life for several days, in the 
case we have supposed. The eggs of smuls have been 
subjected to a high temperature in an oven, until, being 
totally deprived of moisture, they were friable between 
the fingers ; they have been repeatedly &ozen and 
thawed again ; they have been suffered to remain a con- 



coDstaol (hBda. Oa thia put or it, appareolly nut exceeding im icre in 
extent, Btlix horUJiiit rormeriy eiiMed in nicli nimiben thai liundreds 
could be obtained in a lew momeat*. On approachiog the wland at tlua 
il, and preEcally a nide hut erected on 
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siderable time immersed in water, and yet, on being 
placed in favorable circumstances, have been found to 
retiun their vitality, and have matured and j)roduced 
young. They would not be exposed to severer trials 
when floating upon a log in the ocean, and their chances 
of surviving would be as good. Logs and trunks of 
trees which have drifted from a great distance, may 
often be seen upon our sea-beaches ; and we remember, 
on one occasion, to have seen Nantasket beach, at the 
mouth of Boston harbor, strewn with logs which had 
been driven from the rivers of Maine by easterly winds 
of several days continuance. 

The limits of species, and particularly of the intro- 
duced species, are gradually enlarging, and though their 
progress must necessarily be slow, it is susceptible of 
satisfactory proof. Unless of native origin, as we have 
suggested, the time of their introduction must be taken 
to be a period subsequent to the colonization of the 
country, which is comparatively a recent date, and yet, 
some of them have extended over a large part of the 
country, as Helix pidchella, and Bulimus luhricus, and 
are extremely abundant. The fact that the distant 
regions to which these species seem to have extended, 
are in the track of the early French voyagers and col- 
onists, along the great Lakes and about the upper Mis- 
sissippi, is quite significant ; and shows that they might 
have been introduced into those parts directly, with the 
effects of the colonists, in the same manner as we sup- 
pose them to have been introduced on the Atiantic bor- 
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dera. Others are met with only adjacent to tbe sea, 
or rather not very far removed into the interior, as 
Selix cellaria, and Limax agratU, which in many 
localities are very common. The extreme distance 
from the aea-shore at which we have hitherto noticed 
them, has not exceeded one hundred miles. Others 
agtun, as lAmax variegatat, occur in the cities and 
other limited localities separated by considerable dis- 
tances from each other, whither they have been trans- 
planted by accident ; and yet fmother class are confined 
to a single locality, beyond which they have not yet 
advanced, as Sulimut decallatm in gardens in Charles- 
ton, S. C, and StiUx luada in the vicinity of Albany, 
N. Y., where they have probably been introduced in 
packages of imported plants. As all these are probably 
destined to a still furrier extension, the present range of 
each is important as a point of comparison in future 
investigationB. 

The annexed table exhibits a list of foreign species, 
which have been slated by authors to occur in the Uni- 
ted States, or the countries adjacent, with an indication 
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TABLE OF FOREIGN SPECIES RECORDED BY AUTHORS AS 
OBSERVED IN THE UNITED STATES. 



NAMES OF SPECIES. AlTniORS REFERRED TO. 



Arioa hortensis. 



Limax agrejstis. 



variegatus. 



Vitrina pellucida. 
Succinea amphibia. 
putris. . 

Helix aspersa. . . 



boDplandi. . 



cellaria . . 

depicta. . . 

hortensis. . 

lactea. . . 

lucida. . . 

ncmoralis. . 



— nitida. . 

— pisaiia. . 

— pulchella. 

— variabilis. 



BuliiniLB acutiis. . 

decullatus. 

lubricus. 



radiatus. 

undatus. 

virgineus. 

octona. . 

acicula. 

Partula otaheitana. 



Binney. 

Gould. Biiincy. . < 

Say. Fenissac. . j 

Say. Adaiiv$. Mighels. 

Forbes. 

FtTussac. 

Gray. Forlx.*s. 

Huinb. and Bonp. 



Lamarck. 

Binney. Gould. j 
Grateloup. , 

Binney. Gould. < 

Say. . 

Ligalls. . . [ 

Gray. . 

Fcrusstac Gray. 
Gray. Furbes. 
Say. Gray. 
Gray. Forl)es. 
F«^r. Gray. Forbes. 
Say. Gray. 
Grould. Adams. . 

F^russac. 

Say. 
Say. 



Des Muulins. 



PRESENT CONDITION 
AND LOCALITIES. 



Btwston and vicinity. 

Allanlic States, not mure 
than 100 miles frum the 
sea. 

Citicj* in Eajitern and Mid- 
dle States. 

N. E. and N W. Sections. 

Not uncommon. 

Charleston, S. C. Maine. 

Probably inhabits the pe- 
ninsula of Florida. H. al- 
bolabris supposed a vari- 
ety of this by Lam. 

CoHunon in Eastern and 
Middle States, in cities. 

Not existing in U. States. 

Islands on coast of Mass. 
and Maine ; borders of 
Canada. 

Extinct. 

Numerous at Greenbush, 
New York. 

Extinct. 

Probably H. arborea. 

Pn)bably H. rhodocheila. 

Very common. 

Extinct. 

Extinct. 

Charleston, S. C. only. 

Connnon. 

Probably B. dealbatus. 
Say. 

Florida. 

Florida. 

Green hou.scs and conser- 
vatories. 

Never existed in U. States. 



180 INTRODUCTION. 

There is another braoch of this Bubject which de- 
mands attention, as connected vith the introduction of 
foreign species, and that b, the distribation in the neigh- 
boring countries and islands, of those species vhich are 
nsually admitted to be indigenous to the United States. 
In the dearth of zoological information concerning that 
part of North America south of the Umted States, ve 
find but few facta recorded which illustrate the subject, 
and hence we can present nothing of much interest. 
We have reduced the obserralions into the form of a 
table, which will show at one view ^1 that we have been 
able to gather. We include in it JBulimm zebra and 
B. ftMinatus, because, although we believe, from their 
appearance in our territory only on the southern point 
of the pemnsula of Florida and on the small islands 
closely adjacent, that they were accidentally introduced 
from the neighboring island of Cuba, others may not be 
of the same opimon, and it may be interesting to aecer- 
tun their range as well aa that of the other species. In 
. the British provmces at the north of the United States, 
the observations are still fewer in number, and we are 
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Upper Canada ; and, if we may judge by the climate 
and physical characters, they must be as abundant there 
as in the northern parts of the United States. But, as 
we are not able to particularize species, or their local- 
ities, or the extent of their range north of Lake Erie, 
we have omitted them in the table. The few species 
known to extend north of the St. Lawrence River, are 
ii« eluded in it. 

We are aware that no important deductions can be 
drawn from this table in its present imperfect condition, 
and therefore offer it with some hesitation. But as the 
facts which would go to complete a table of this kuid, 
must necessarily be collected before we can determine 
with accuracy the species which are indigenous to the 
United States exclusively, we have thought it expedient 
to furmsh the outline, in the hope that others would, ere 
long, provide the materials for filling it up. It is also 
not improbable that some of the species, now supposed 
to be identical with extra-limital ones, may prove to be 
different. The same facts might also have an important 
bearing upon the question of the local origin of the sev- 
eral species. For the species contained in the table, 
we have given such authorities as are known to us ; 
where none are named, we have relied either upon our 
own personal knowledge, or upon the information of per- 
sons whose accuracy we could not doubt. 
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TABLE OP DISTRIBUTION OF SPECIES INHABITINa TH 
UNITED STATES, IN OTHER FARTS OF AMERICA. 





«.^Ci«,, 


i,«*rBmuT,^. 


A,,UOK,IIK,. 




/ 


Vilrina pellucida. . . . 


Greenland. 


Focbea. 




1 


Succinea pulrii, . . . 


Canada, neat Quebec. . 








BulinKU dealbalus . . 


Meiici 

The AntiUe*, Trinily. , 
Mexico 


FiniBMa 
Humb. and Boop. 






ftscinlus- - . 


BraitiL 

yueatan, and Cenlrel 
America. 


DOrUgnjr. 






mbula. . . 


Cuba 








.u.. . . 1 


Cayenne. 1 


Ferusaao. 






Aehalina gracOliiQa. . 


Cuba 


PfeilTct. 






pclludda. . . 


Cuba 


Preiffer. 






Helil allemulo, ■ ■ -j 


Canada, near Quebco. . 


Sheppatd. 








Nova ScoUu. Common. 


M'CuJJocli. 






auriciilaU. . . . 


Meiioo. 








— f-^'-^^u;^} 


Mexico. ..... 


Jan. 
















miniincula.? . .) 


Cuba. 


DelaSogni. 






monod™,? , .1 


Canada, near Quebec- . 


SLcppani, 






otionia 


Cubt 


PfeiffiT. 






samcola. . . . 


Cuba. 


PfeJlOf. 






Kliiuina. . , . 


Si. Cfoii 


GrUnOi. 




^H 



VIII. 



OF THE DISTRIBUTION OF GENERA AND SPECIES IN THE 
UNITfcD STATES, COMPARED WITH THAT OF EUROPE 
AND SOUTH AMERICA. 



The distribution of the terrestrial mollusks in the 
United States, as compared with the temperate parts of 
Europe, presents some curious results. The following 
table shows the number of species found under the sev- 
eral genera : 



GENERA. 


NU.MBEH OF 
SPECIES. 


INTEODfCED 
SrEClE.S. 


Vaginulus. 

Tcbennophorus 

Arion. 

Limax. 

Vitrina. . 

Succinca. 

BuliiniU). 

Helix. . 

Achatina. 

Glandina. 

Pupa. 

Vertigo. . 

Cylindrclla. 

Helicina. 

Cyclostoma. 


. 












1 

2 
1 
3 
1 
8 
11 
71 
2 
2 
8 
5 
2 
3 
1 






1 


1 

2 
1 
1 
2 
5 
2 
1 
2 
1 
1 
1 
1 




Total 

Deduct introdu( 


ceds 


pccie 


s 








121 
22 






22 




IndigeoouB species. 








99 
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The whole nomber of species hitherto aBcertdned, 
mthin the bounds of the United States east of the Mis- 
ussippi River, excluding species found elsewhere also, is 
lunety-nine. 

The first reflection that arises, on examining thia table, 
IB, the comparatively small number of species which it 
exhibits. The number inhabiting the correspouding cli- 
matal parts of Europe, of equal territorial area, b more 
than tmce as great ; and the limited extent of the British 
Islands afibrds at least an equal number. This in- 
equality of numbers may perhaps be partly cxplmcd by 
the supposition, that many species remtun yet undiscov- 
ered ; but, con^dering the attention which has already 
been gjven to our conchology, we can hardly expect that 
the whole difference should be made up by future re- 
searches. A further approximation of numbers may 
also be gained by cutting off some of the nominal species 
of European Limaces, which seem to be established on 
very shght external characters, and will hardly maint^ 
their places; but when this is done, the difference 
remwiing will still be very considerable. We confess 
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ities can be supposed to have the advantage is, the more 
equable and gradually changing temperature which they 
enjoy; the changes of temperature in many parts of 
this country being frequent, rapid, and excessive. 

We notice, also, the remarkable deficiency of the 
IdmacidcB, of wliich Tehenno])1wruB is the only unequiv- 
ocally native genus, while Arion and Vagimdus are 
each represented by a single introduced species, and 
lAmax has two introduced species and one somewhat 
doubtful native. The whole appear to have been for- 
merly represented by TehennopliornSy which is believed 
to be peculiar to North America, and differs essentially 
from its allied genera by its external form and internal 
structure. It may be remarked, however, that as the 
animals of this family are nocturnal in their habits, and 
their places of resort are but little open to common ob- 
servation, it is almost certain that other species will be 
discovered. The genus Clausilia, which, in Europe, 
comprises numerous species, is without a representative, 
and, so far as we know, does not occur either upon the 
continent of America, or the adjacent islands. Its place 
is supplied by Cf/Undrella, which is common in the 
Antilles, f^itrina contains only a single species, iden- 
tical with the most common European species, and by 
many thought to be introduced. Of the other genera 
common to both lists, Succinea is more numerously rep- 
resented here than in Europe; Pupa, Vertit/o^tmiBuli- 
mu8, much less so, although our proximity to the regions 
where Bulimus prevails would induce us to expect to 
find it more numerous ; and Helix, making allowance for 
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a few dednctions from some of tlie foreign Hstg, main- 
tuna nearlj an equal representation. The most conad- 
erable differences, however, indicated b; tlie comparison, 
arise from the introduction into onr catalogue of the 
genera Vaginviva, Glandinay Oylirubrdla and SeUdna, 
which are believed to be entirely wanting in Europe, 
and the veiy distinct section of Selix, which includes the 
polygyral species. All these are due to onr near ap- 
proach to the tropical parts of our continent, wit^ which 
they all prevail. Qlandina, it is believed, is peculiar 
to the coasts and islands of the Gulf of Mexico, the 
aUuvial re^ons north and south of it, and tlie larger 
West Indian Islands ; wbile Melicina and Cylindrella, as 
well as Oyclotimna are most numerous in the Antilles, 
from which most probably our species, with one excep- 
tion, were denved. The sub-genus SieUcodonta of 
F^mssac, which is nomerous in species, as we shall 
hereafter have occasion to observe, is tdso characteristic 
of the American continent and islands, but is not, like 
the preceding, more predominant near the equator than 
elsewhere. We sh^l notice the peculiarities which dis- 




DISTRIBUTION OF QENEBLA AND SPECIES. 



167 



COMPARATIVE TABLE OF TERRESTRIAL MOLLUSKS IN 
THE UNITED STATES AND IN EUROPE. 



COUNTRIES. 


AUTHORS. 


/ 

u 

"5, 

• • 

H 
3 





«4 






• 
•<* 

U 

1 


• 


• 








• 

mm 

2 


2 
3 


1 


121 


Uniivd Slatofs ) 
EjLst of River J 
Mijwis.'«il»I»i ) 


. 


1 
13 71 13 

i 


Great Britain . 


Alder . . 





" 


1 


7 


1 


1? r);wji3 


n 





G 


1 


71 


Scotland . . Forbes 











7 


1 




4 24 9 


2 











4U 


Ireland . . . 


Thumi)f>on 


u 





1 


(; 


1 


•> 


13() y 

1 1 


•J 


'' 


G 


1 


5<i 


Grcnnany . . 


Pfciller 











G 


3 


W 

*• 


7 .xs 1(1 

1 1 


17 










111 


Sweden . . . 


Wilson 











y 


1 


1 


3 2()' C 


4 











44 


Ruwia, with j'Krynioki . 
Caucasus J ■' 





" 








1 


o 


1 1 

<J 47 IG 

1 
1 


ir, 











IK) 


Switzerland . Charpenticr 











r^ 

1 


4 


• ) 


40'Jl 


11 











DO 


Province of \ 

Bmbant, N. ofV Kickx 
Bclgiuui ) 











h 


o 


1 


(1 


1 

2-2 12 

i 


G 








1 


5S 


France . . . Michaud . 








1 


12 


4 




10 7'J 27 


11 





G 


1 


153 


I>»partment of \ j^,,^^^,^,^, ^ 
Pa>HJe-Calai.s, \ (ji^^^i^.^eaux , 
N. of !• ranee ) ' 











& 


1 


3 


4 


21 


/ 


6 








2 


52 


Department of ) 
Puy-de-Dome, V Bouillel 
S. of Centre ) 








1 


10 


3 


i> 


4 


27 


9 


5 








1 


02 


Department of ) 
the Ljindes, \ Grateloup 
S. of France ) 








1 


b 


1 




T) 


:i<) T) 


3 





G 


1 


.00 


IVparlnirnt of | c,,,,,,^,,.,,^.^. ^ 

5y"^^^;Tr'' Cherre». < 
W . ot h ranee ) , ' 








1 


li 


1 


1 


3 


21 7 


^ 


u 


G 




4,") 


Italy . . . Jan 













.'{ 


2 


G G(; 13 

1 


10 





G 




104 


Pn)vinc<' of J : 
CiMUo, North > Porro . . 
of Italy ) 











• 1 


3 


•> 


3 


1 
•21) 14 


.O 





G 




02 


Sicily . . . Thilippi 





3 








I 


1 7 11 1 


4 


G 


G 


3 


01 


1 

Portugal . . .Morelet 


i) 


1 


1 


It 


1 


4 (;2^ 7 

1 ; 


1 


G 





1 


(M 


North of Africa Ter\-cr 

1 





r 


1 


4 





'i 'Y'-i •' 










2 


41) 
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Ill the preceding table, the numbers for Scotiand, 
(Jermany, Sweden, Russia, Switzerland, and Italy, are 
copied from Mr. Forbes's Eeport; in the other instances, 
they are taken from the authors named in the table 
itself. T^mm>phoru» includes Vaginulug, Idmax in- 
cludea Arion, BulimuB includes Aehatina, Pupa includes 
Vertigo, and Clausilia includes Azeea and CyUndreUa. 
Cychttoma, which was not ^ren by Mr. Forbes, is added. 
Besides exhibiting tlie numerical relations which our 
species bear to those of Europe, this table also shows 
the local distributioD of the genera. Wlule Limax 
is most numerous in species towards the north, though 
not in the extreme north, its numbers dimimsh towards 
the south, until, in Sicily, it appears to be replaced 
by Parmaeella. Vitrina, Svednea, and BvlimvM are 
pretty equally diffused. Claunlia is shown to pre- 
dominate most towards the north, and Cydottoma with 
equal certainty to prefer the south. Pupa, wlule it 
flourishes most in northern latitudes, is at the same 
time, partial to mountunous districla. The sixteen 
species which it comprised in Russia and Germany, 
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Italy and Sicily it comprises two-thirds of all the terres- 
trial species, while in Sweden and Scotland, and in 
Switzeriand, where elevation produces the effect of a 
high latitude, its species are less than half of the whole 
number. The only countries on the list, that have been 
thoroughly investigated, are Great Britain and France. 
The disproportionate number of species shown to belong 
to the latter, is due in part to its thorough exploration, 
but in a greater degree to its extent, which reaches from 
the Mediterranean to the North Sea, and to the singular 
variety of its surface, wliich, although in general by no 
means mountainous, yet includes parts of the mountain 
ranges of the Pyrenees, the Jura, and the Alps, and 
therefore partakes of a greater diversity of climate and 
elevation than any other country of Europe. The effect 
of these peculiarities upon its fauna is very apparent, 
ihe northern species, except Clausiliaj all the southern 
species, and all those affecting mountainous regions, 
bebg in excess. The vahic of tables of thi^ kind is 
very evident from this example. A complete series of 
them, including especially those of limited districts 
which present strongly-marked topograpliical or climatal 
peculiarities, would be invaluable in affording the means 
of deducing the laws of geographical distribution. 

When we commenced our introductory remarks, wo 
did not expect to extend this division of our subject 
beyond a comparison between our species and those of 
Europe ; but, an opportimity having occurred of exam- 
ining the valuable work of M. De la Sagra, on the 
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Katoral History of Cuba, we cannot forbear making use 
of some of the iutereEloug information ttiat it afibrds, 
and also of &cts contfuned in the memoir of Dr. Pfeiffer 
on the pneumobranchiate molLuska of the same island. 
In this connection also, the results of the obserrations of 
M. D'Orbigny in Sooth America, in their relation to the 
distribution of tiie terrestrial species on this continent, 
giun an additional importance. We compare therefore 
the genera of Cuba, and of South America, with those 
of the United States. It is not to be supposed that 
these lists are equaU; complete with that of the United 
States ; indeed it ma; be taken for granted that they 
are much less so. Being the votk of foreign travellers, 
who redded but a short time in those countries, many 
species most have necessarily escaped notice, however 
oareM their researches may have been ; and whenever 
tlie subject shall be resumed b; native natnralists, the 
^eaninga may be expected to equal in nomber the first 
harvest. But they probably represent prett; nearly the 
proportion in which the respective genera prevul, and 
may, therefore, serve our present purpose. 
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NUMBER OF SPECIKS. 


GENEBA. 


Cuba. 


Cuba. So 


nth America. 






BjT De la Sdjfra. By Pleiffcr. Bj 


D'Orblgny. United State. | 


TebennOphonis . 


. 


. 


. 


2 . 


Vagiiiuliui . . . 


1 . 


. 


2 . 


1 . 


Ariou 








. 


. 


. 


1 . 


Limax . . 








. 


. 


2 . 


3 . 


Vitrina 








. 


. 


. 


1 . 


Succiiiea 








1 . 


. 


4 . 


9 . 


Buiiiiius 








. 12 . 


11 . 


91 . 


11 . 


Helix 








. 22 . 


16 . 


26 . 


79 . 


Gluiidina 








. 2 . 


. 4 . 


. 


2 . 


Pupa 








9 . 


. 4 . 


4 . 


8 . 


Vertipo . 








. 


. . 


. 


5 . 


Cyliudrclla 








. . 


4 . 


. . 


3 . 


Helicina 








. 


. 8 . 


4 . 


3 . 


CyclostDina 






. 


. 4 . 


2 . 


1 . 


Total .... 


. 47 . 


. 51 . 


135 . 


. 129 . 



We notice, in the first place, the South American list. 
Here Vitrina^ Virrtiijo^ and Glandlna, all the genera of 
the Limacid^e except V<i(/huduSj which replaces Tebeiv- 
7iopJioru8, being, like that species, entirely covered with 
a mantle, are wanting. Succiiiea holds a smaller nu- 
merical proportion than in North America. BuUmus 
predominates in the astonisliing proportion of ninety- 
one in a total of one hundred and thirty-five ; holding 
about the same rank there, that ITelix maintains in the 
southern part of Europe. ITelix is reduced to a sixth 
part of the whole number. Pupa remains very subor- 
dinate, and Helicina and Cf/clostoma are merely repre- 
sented. In the Cuban list of M. De la Sagra, Tebenno- 
phorui<, Vitrina^ and Vtrtiyo are wanting ; and a single 
VaginvdvA represents the whole family of Limacidoe, 
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.&«& mdea ap less than one half, and BvUmMa about 
(Hie third of &Q whole number. MeUdna,' a genus not 
numerically strong, is very pr«di»iuiiaDt ; and Cychito- 
ma ii cou»derably numerous. OlautUia appeus in the 
liflt of M. Pfeiffcr, but it compriaes only species which 
are not true OtauaiUeB, and for which, more recently, he 
has constructed the genus Cyli-adreUa. 

The facts exhibited in the tables which we have ^ven, 
and derived Irom the odier sources mentioned, suggest 
certain general inferences concerning the geographical 
distribution of the genera which are worthy of noti«e, 
and descrring of being tested by obaervation m other 
parts of the world. They indicate, that native species 
of the European genera of the lAmacidae, namely, lA- 
max, Arion, and TettacMa, are wanting in the tro^acal 

1 We luTB DM teen thai part of tkt work of H. Ds la 3a«n, whicb 
Ireels o( Heliciaa, bul the monogmph of this genus by Mr. Sowerby, ( 7Ti<- 
(ourui OmotylidnHn,} gives descriplkiiu of aevealy-two species, oT wfaich 
MvcDteeo are wl dcwD as bttoigiiig to Cuba, ronrteen to tbe A""""— ud 
other West ladian ialaudt, and Ihjneea mote to [he adjacent pcru of tbe 
coDtioenl of America, Bolivia, on the western coast of South America, is 
■aid to furnish three ipeciea, and the Philippine islanda lix. A aingle 
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and temperate portions of the American continent and 
islands, their place being supplied by the genera Teberv- 
nophoruB and Vaf/innlus, the first in North and the 
second in South America, the Antilles and that part of 
Florida adjacent to Cuba. The only exception to this re- 
mark is, a single and somewhat doubtful species of Limax^ 
common in the United States.* At the same time, the 
climate is favorable to sevxral species of foreign origin, 
which are rapidly spreading through the country. M,tr 
rina only appears in America north of 44" north latitude. 
Helix, a genus common to all the continents and large 
islands, is most abundant in temperate latitudes of the 
northern hemisphere, towards their southern limits, and 
gradually diminishes in the number of its species, both 
in approaching the equator, and in going into higher 
latitudes. Bulimns affects mostly the inter-tropicaJ lat- 
itudes, where it takes the place of Helix, wliile in the 
temperate latitudes of North America and of the east- 
em continent it is reduced to a very small number of 
species. In South America, however, which seems to 
be the great numerical centre of the genus, the species 
abound as far as 25^ south latitude. The European form 
of Pupa, differing how^ever in specific characters, is 
common to North America, and extends in a few species 

> The territory belongfingto the United States, on the Pacific Ocean, south 
of 49° north latitude, is also known lt> prtxluce one or more species of 
Limas, drawings of which were made by the artists of tlie United States 
Exploring Expedition. We do not know whether the species hsvo been 
detennined or not 
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to the West Indian islands, in vhict other peculiar forms 
of the genus prevul. Glandina is an American genus, 
and confined to tite limitB which hare been already men- 
tioned. Selioina is also an American genus, tiiongh 
not excluBiTely so,, tiie central focus of which is the 
AntilleB, whence it is diffused through the other West 
Indian Islands to the adjacent parts of the continent on 
&e seaKjoast, as far as 25° north latitude. In the 
Philippne Islands this genua re-appears under geo- 
graphical conditions sinular to those which distanguish 
the American localities ; that b to say, the -position of 
Qiis group of islands and its relatione to the neighboring 
continents of Asia and Australia, bear an extraordi- 
nary resemblance to tiiose of the Antilles in respect of 
the continent of America. Ob all the principal groups 
of islands throughout the Pacific, this genus is found, 
though very essentially modified in form &om the 
American types. In conclusion, the genus Cydot- 
toma seems to range around the whole circumfer- 
ence of the globe within 20° both north and south of the 
equator, avoiding for the most part coatiuental stations. 
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and, as it were, scattered geographicaUj, iiiere does not 
appear to be any centre where the genus is more predom- 
inant than elsewhere. In this respect it differs ap- 
parently from the other genera, which may be said to 
haye each, one or more climatal or topographical centres* 
In the dispersion of this genus among the islands of the 
sea, a remarkable contrast is presented to the distribution 
of the superior classes, and particularly of the mamma- 
lia, iiie latter being, in general, entirely wanting in small 
islands remote from the continents, while in those adja- 
cent to them, they consist of the species belon^g to 
ttie main land. 




GEOLOGICAL RELATIONS. 



Under this head ve propose to make only a few re- 
marks on the geolo^cal conditions in which such of 
the ezistiug species as are found also in a fossil stato 
occur, and to draw, from the few facts coUocted, such 
inferences as to their former condition on the earth's 
snr&ce in the re^na where the; occur, as these fects 
may seem to warrant. The concluuone whicli depend 
upon the mtuation in whicIi fos^ terreBtrial shells are 
found, are however, mach less worthy of confidence 
than those derived from the marine fc»sils. The hit- 
tor may reasonably be supposed to have lived and died 
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decompoees and destroys them ; hence, in a short time 
after the death of the animals, scarcely a vestige of 
their shells is to be found. The formations which con- 
tain them, and in which alone they have been found 
thus far, are those which have been deposited in the 
estuaries and bays at the mouths of ancient rivers, or 
in the beds of lakes. The streams and rivers which 
discharged their waters into those reservoirs were filled 
with the washings of the countries through which they 
flowed. The shells and other substances borne along 
by their currents, on reaching the sea or lake in which 
they terminated, were deported in still water, and being 
immediately covered by succeeding deposits, remained 
protected from disturbing causes until the beds and 
strata which contained them underwent the fossiliang 
process. But it may have happened that a river, rising 
in a high latitude, and flowing towards the equator, 
like the present Mississippi, may only have reached its 
outiet within or near the tropics. It may have re- 
ceived tributaries through its whole course, some of 
which, uniting with it near its mouth, may have passed 
through regions enjoying a tropical climate. The 
waters of such a river would of course be freighted 
with the animal and vegetable productions of regions 
very remote firom each other, and of very difierent 
climes, and they would be deposited promiscuously 
together. Genera and species peculiar to mountainous 
countries would be found side by side with those belong- 

TOL. I. 38 
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ing to lowlands and marahee; while those which in life 
were habituated to a high temperature would ho inter 
mingled witii others which had lived under the influence 
of an almost constant winter. And farther, be^des the 
terrestrial shells of such different characters we nught 
also find the LimmadtB of shallow waters, the Nmadea 
of deeper streams, and the various species of Cyrena, 
(hvtihodony and Neritma of the mouths of rivers, all 
mingled together with the trulj marine genera. It is 
mmifeat that in the confusion of species which such a 
deposit would present, but few legitimate inferences 
could be drawn as to the former climate and condition of 
that part of the earth's surface where they occur, or as 
to the changes of habit and locality of the species them- 
selves, or in fact as \a any point except their contem- 
poraneous existence, and their affinitdes to the species 
which are now estant. 

It has been held that aa the presence of certain spe- 
cies coincides in general with temperature, the occur- 
rence of certain fos^l forms in a particular geological 
formation indicates that the climate of the locaUty was, 
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ti<m it may on the other hand differ very materially 
from it. It has also been suggested that as vegetable 
remains have been detected in very ancient formations, 
it might have been expected that the animals which feed 
upon vegetables, and especially the herbivorous land- 
mollusks would have existed contemporaneously with 
diem, and that their remains should now be found in the 
same strata ; but that as they do not appear in any of 
die formations older than the tertiary, and but very 
sparingly in that, they could not have existed antecedent 
to, and were &r from numerous during the tertiary 
period. Hence, as a further inference from these infer- 
ences, it has been stated, that the present time is the 
period of their greatest numerical development, and 
that their actual numbers far exceed those of any former 
era. These conclusions also ought to be received with 
great caution, for the premises on which they are 
founded are very uncertain. We have seen that die 
remains of these animals, by reason of their frail and 
perishable nature, soon decay, and we must take it for 
granted that only a small part of their whole number is 
washed into rivers and carried away by their currents. 
The deposites which finally receive them can therefore 
represent but very feebly their former numerical condi- 
tion, and a very general diffusion of species upon the 
earth's surface is quite consistent with the existence and 
deposition of only a small number of their remains. 
The condition of the species at particular epochs cannot 
therefore be correctly inferred from such facts, and die 
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suggestions we have alluded to deserve only the credit 
irhicb is due to plausible conjectures.* 

There is, however, a class of nunor formations of the 
tortdar; period, in which the testaceous remains point to 
more certun results. These we have mentioned as de- 
posited in the beds of lakes. When the body of water 
&om which the deport in these instimces took phice was 
small, it could of course only contiun the productions of 
the lake itself, and of the region immecUately around it. 
Hence species occurring together in such formations 
must have not only existed contemporaneously, but must 
have occupied the same geographical region, and have 
been subjected to the same physical influences. The 
inferences wMch may be drawn &om them are therefore 
more to be relied upon. 

Shells of many of the terrestrial species, apparently 
in a fossilized condition, are often met with in collections, 
and are said to be brought from the western and south- 
western parts of the country. They indicate the exist- 
ence of the most recent tertiary or post tertiary forma- 
tions, but nothing cert^ ia known of them. Dr. David 
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Wabash River, in that State. It is a fine sandy marl 
of a yellowish-white color. It occurs on the upland, 
firom twenty-five to fifty feet above the bottom land, and 
18 reached at the distance of from six to ten feet from 
{he surface, and has been penetrated to the depth of 
twenty-five feet without passing through it. It appears 
also on the opposite side of the Wabash in Illinois at 
about the same level, and near Shawneetown, forty miles 
distant, in descending into the bottom land, in a similar 
portion. Dr. Owen has learned that a similar deposit 
in an analogous position exists opposite to St. Louis, 
above the American bottom on the Mississippi river, and 
there are said to be indications of a like formation at 
Big-Bone Licks, on the south side of the Ohio River, 
about twenty miles below Cincinnati. The Wabash 
deposit contains, in vast numbers, terrestrial and fluviatile 
shells of the same species as those now existing in the 
surrounding country ; they occur also, as we are informed, 
in strata of marl below the deposit in which the bones 
of the Mastodon are found.' Whether all these are 
parts of one continuous deposit, or whether they point 
out the location of several small baans in which a con- 
temporaneous deposition took place, is not yet ascer^ 
tained. The fossils which they contain prove, accord- 

1 The number of land and fresh-water shells occnning in the Wabash 
deposit is very great In a small parcel of the marl which we have exam- 
ined, the following species were noticed. Mdix kimtUh ^iwnodim^ labf- 
fintkiMf UneatOf tkjfroidtu^ eiausoj infiteta. Pupa armtftrOf €ontraeta. 
Udieina oecUUa : together with several species of XisMMo, PUmorks, Am- 
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ing to the opinions at present recciTcd among geolo^ta, 
that the epoch of their deposition corresponded with tlie 
time when the surface of the earth in that region was 
diversifiod with lakes of considerable extent, and that it 
was antecedent to the period when, by the lifting of their 
beds, the surface attained its present position, or when 
by some relative change in the level of the land, the 
lakes were druned of their waters. We have siud that 
these deposits contain the species of terrestrial and 
fluviatdle shells inhabiting the sarroimding country. Of 
the species indigenous to that section, nearly two thirds 
have already been found in a fosral state (although but 
little attention has been given to them) and their identity 
is beyond all doubt. There is, however, a single ap- 
parent exception to the general remark, in a species of 
Selicina, which Mr. Say, supposing it to be- a recent 
apecies, described under the specific name occulta, and 
which is one of the moat common species among the 
fossils. As the genus SeUcirta belongs mostly to inter 
tropical re^ons, and has rarely been met with in a re- 
cent state in so high a latitude as that occupied by these 
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climate than the present, though they do not now exist 
in southern latitudes, and therefore a very considerable 
change in their habits must have since taken ])lace. 
Notwithstanding the facility with which the terrestrial 
mollusks accommodate themselves to the physical influ- 
ences which act upon them, such a change is not consist- 
ent with what we know of their history, and hence the 
most reasonable conclusion is, that the climate in which 
they have lived, from the days when the multitudes 
which now compose the mass of the fossil beds were in 
the enjoyment of hfe upon the surface of the earth, to 
the present time, has remained essentially the same. 

The question of the identity of this fossil, with any 
living species of Ilelicina is also interesting, as upon its 
solution, perhaps, may depend the opinion we may form 
as to the comparative remoteness of the period when all 
the fossil species of the formation flourished. K it 
should be considered to be specifically distinct from any 
other known living form, or in other words to be an ex- 
tinct species, we should refer its existence to a more 
ancient date in the tertiary period than would otherwise 
be assigned to it. If on the other hand it should prove 
to be identical with an existing species, it would date 
back only to the most recent epoch. Tliis point we 
have established to our own satisfaction by carefully 
comparing specimens of the fossils of the Wabash de- 
posit with the few specimens we have seen of the only 
species of Ildicina which inhabits the country north of 
the tertiary section of the coast of the Gulf of Mexico, 
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and vMcIi vas described by the late Jacob Green, M. D., 
as Selietna rubella. We cannot doubt the identity of 
the two, as the; are as nearly aUke as the soft and 
crumbling fossil can be to the shell whose surface yet 
retains its ori^nal character. The recent shell is ex- 
tremely rare, ajid is found in only a few coUections, and 
in this respect offers a strong contrast to the fossil, which 
must have been very numerous. One of the most evi- 
dent facte taught to us by geology is the constant suc- 
cession of zoolo^cal species. They come into existence 
one after another, increase and flourish for a longer or a 
shorter time, and then gradually die out and disappear. 
That there are laws which regulate and limit their con- 
tinuance we cannot doubt, although they are not under* 
stood by us ; neither can we doubt that they are yet in 
operation, and that in accordance with them species do 
now somotdmes become extinct. The abundance of the 
species under consideration, at the time of its deposition 
in the fossil beds, and its rarity now, suggest the 
thought, that having then reached its greatest numerical 
development, it has since slowly declined, and is now in 
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tamty of a science, but it is from time to time amply 
repayin;^ tlic bcuefit, by makiii^^ known llie cunJition of 
the animal kln;r(loni at remote perio<ls of time. We 
are tlnis enabled to ol^tain ;j;lim|)se.s of the state of the 
earth ^Yheu races of animals very difterent from those 
now living inhabited it, and to note tlieir successive ap- 
pearances and decline, until at length we reach the time 
when animals which are still extant began to prevail. 
Tlie results aflforded by such observations are among the 
most wonderful presented to us by science. They tend 
to enlarge our ideas of the power of the Creator, while 
they multiply infinitely our conceptions of the uiJimited 
variety of created things, and of the immeasui-ablc du- 
ration of their existence. 

Guided by the light reflected from geological sci- 
ence, we may feel rationally authorized to draw from 
the preceding facts and considerations the following 
inferences. That our existing species of land mollusks 
were livhig at a period which, though recent in a geo- 
lo-'ical sense, was anterior to the last ;reoloirical revolu- 
tion, when tlie surface of this portion of the earth was 
brought to its present condition, and to the existence of 
the higher or<lers of animals which now hihabit it, and 
even to that of the extinct mammalians which are kno^vn 
only by their gigantic remains. That, during the period 
of the deposition of the newest tertiary beds they 
were at least as numerous as at present, and that conse- 
(luently, tlie existing epoch cannot be considered as that 

of their greatest development. That, in the interval of 
VOL. I. 83 
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time between the two periods, the inunense extent of 
wluch we have no means of estimating, very few, and 
perhaps none of the then existing species (as indicated 
hj the fossil deposits) have become extinct ; and that 
consequently, the term of their specific existence is of 
great length. That, althougli the numbers coutiuned in 
the Wabash deposit indicate that, at the time of their 
deposition, the species had been a long time in enstence, 
none of their remains have yet been discovered m ear^ 
lier formations. 




X. 



HADITS AND FACIJLTIICS. 



The animals of this order, imli;j:onous to the United 
States, are essentially inhahitants of the forest. It is 
diere, under the deep shadows of a dense foliage, where 
the sun's rays hardly penetrate to the surface of the 
earth, and w^liere the ground is covered with the mould- 
ering trunks of trees and tliick layers of decaying 
leaves, that they find a constant moisture, a twilight 
interrupted only by darkness, abundance of vegetable 
and animal food, and the means of shelter and protec- 
tion. Tliese constitute a combhiation of circumstances 
very favorable to their increase, and hence they may be 
discovered, in situations where these conditions exist, in 
every part of the comitry where they can be found at 
all. But when, with these, are conjoined a mild climat<;, 
and a calcareous soil, the maximum of favoring influences 
is reached, and large numbers are produced. It is in 
the great valley of the Mississippi, based throughout 
nearly its whole extent upon horizontal limestone formsr 
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tions, that these combined causes operate over an ezten- 
nve re^on, and there, consequentl;, the species proper 
to it exist in multitudes. In the parts of the country' 
which have hccn long cidtivated, and are nearly deprived 
of their forests, they have mostly disappeared, and only 
survive in places where some shelter of wood or stones is 
still afforded to them. They everywhere avoid cidtiva- 
ted fields and open postures, and are never found in 
gardens,' or about or witliin houses or other buildings. 
In this respect, they present a remarkable contrast to 
the same animals in Europe, which not only are very 
common in open and cultivated tracts, but are particu- 
larly numerous in fields and gardens, where some of the 
species commit much mischief, and in cellars, drains and 
other similar situations, in immediate contiguity with 
man. The species wliich have been introduced from 
Europe, and naturalized in this country, are distinguished 
by the same habits as the stock &om which they are 
derived, and differ as much from the native species. 
Thus, Selix Jtortensie, and S. pidchella live in open and 
exposed situations destitute of shelter, except that 
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dwellings, and has in some places become the pest of 
the horticulturist. 

Whether this difference of habitat arises from original 
constitution, or is the consequence of the long continued 
ojKjration of external causes, is a curious subject of in- 
({uiry. The preference for the forest over the open 
country exhibited ])y the native species, even in situa- 
tions Avhere both have been for a long time ecpially 
accessible to them, seems to indicate that the former 
su)>position is correct ; and this opinion is strengthened 
by the disappearance of nearly every species with the 
progress of agriculture. If their habits were not in- 
superable, they might be expected to have been some- 
what modified ere now, and to have beccmie adapted to 
tlie new ])liysieal conditions to which they are subjected. 
That they have not i)een, suggests the thought, that like 
tlie aboriginal race of men, and some of the larger 
(iua<lruj>eds, they are destined to give way before the 
advimce of civilization, and to have their places fdled by 
foreign species. On tlie other hand, there are some 
facts which tend to show that accidental causes may 
have produced a slow and gradual revolution in the 
habits of the European species, corresponding with the 
changes which, within the historical period, have taken 
place over the surface of the greater part of Europe ; 
and that in process of time, the same influences will pro- 
duce similar results on the habits of the North Amer- 
ican species. All those parts of Europe which are now 
the most populous were covered with forests, at no very 
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distant period, and all the terrestrial mollusks were then, 
like ours at the present time, living in the foreet. The 
progress of agriculture there was very alow compared 
with its advances in this country, and thus time was 
{pven to the animals to accustom themselves to the 
change ; and thej have thus, hy slow degrees, adopted 
their present habits. In the United Stat-cs, the advance 
of agriculture in newly settled parts b very rapid ; 
large tracts of forest are almost simultaneously suhjected 
to the axe tmd to fire, and a very few years produces an 
entire change in the vegetation of a whole section. 
Consequently these animals are at once exterminated, 
or the few that survive are brought suddenly under the 
influences of new circumstances, wtuch, from the abrupt- 
ness of the change, are fatal to them, but which, if 
imposed upon them more gradually, might have been 
sustiuned. A few spots and some limited tracts of land, 
remaining unchanged, in the midst of cultivation, protect 
some individuals of every species ; and it is from this 
comparatively small number, thus preserved, that their 
subsequent increase is derived. But, at tlus period, the 
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open country, where they seek such shelter as they can 
find. This transition is very slow, l)ut tliere are suffi- 
cient indications, in tlie exceptions which are found to 
the general liahits of the species in this particular, to 
show that it is going on ; and therefore, it is reasonable 
to believe, that when a period sliall liave elapsed as long 
as that since tlie soutli and west of Kurope were cov- 
ered with forests, o\ir species will have become able to 
sustain themselves in the o[>en country, and will have 
spread themselves in great numbei's over those populous 
parts where they are now wanting. The power of 
adaptation to new circumstances, which is a prominent 
quality of nearly all the shell-bearing species of this 
order, and which, combined with a remarkable tenacity 
of life, enables them to resist successfully the many 
dangers to wliich they are exposed, is illustrated in the 
extremes of theii' mode of life on the two continents. 
We know of no other instances of animals living in a 
natural condition, not domesticated nor accompanying 
man, where the same divei-sity of habitat in analogous 
species exists. The j)resumption of changes wliich shall 
ap[)roximate the habits of both, in proi)ortion as the 
jjhysical circumstances of both approach each other, is 
therefore not a violent one. ]5ut it is by no means cer- 
taui that all the species will survive the violent change 
to which they are at first exposed. Those of them which 
are in a state (►f decline and nearly nm out, and those 
which are strictly local in their habitats will be least 
able to sustain themselves, and their entire extinction 
will be very likely to follow. 
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All the species are nocturnal or semi-noctnmal in Uieir 
habits. In the day-timo they seek such shelter as may 
be at hand, and retreat into dark hqba and crevices, or 
hide themselves under the fallen trunks of trees, frag- 
ments of wood, leaves and stones, or bury themselves 
wholly or partially in the earth. There they remdn 
inactive until evening twilight, when, except in seasons 
of drought, they sally forth in numbers ; and in favorable 
stuations, such as ravines and low places in the forest, 
may be seen crawling over the surface of the ground, 
and sometimes climbing the stalks of plants, and the 
trunks of trees. They are probably active during the 
whole night, during which they all seek their food, and 
those species which are noxious to man commit their 
depredations in the garden and orchard. At this time 
too, their sexual meelingB take place. Soon after day- 
light, they retire to their retreats, and remain very close 
until night approaches agfun. They also come fortli 
when the atmosphere is charged with moisture, and afler 
light showere. 

There is a difference in the places of their retreat. 
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timber, to the lower surface and crevices of which they 
adhere by a mucous attachment during the day, in hol- 
lows under the roots of trees, and under the layer of 
decaying leaves which cover the ground. In situations 
where such places of shelter are not found, they half 
bury themselves in the soil, at the roots and under the 
shade of thick tufts of plants. Numbers frequently 
resort to the same retreat, but this in the Ilelicidce seems 
a mere matter of accident, while in the introduced 
species of Limacidce it appears to indicate a gregarious 
habit, as they prefer to crowd together and he in close 
contact with and upon each other.^ These last are said 
by some to occupy permanently the same retreat, but 
the assertion is probably incorrect. They often, and 
perhaps generally, remain in the immediate vicinity of 
the place where they procure their food, and hence they 
often resort to the same place of shelter ; and as many 
of them have fre([uently been observed in the same 
place, they have been thought to be the same individuals. 
But when one set of individuals is destroyed another soon 
takes their place, and whenever a new shelter is provid- 
ed, by the accidental presence of fragments of wood in 
suitable situations, it is immediately resorted to by them. 
The native genus Tebennophorus is in no manner grega- 
rious ; it lives in the foredt, mostly buried in decaying 
and rotten wood, and no more than two are usually found 

> The promiscuous mingbng of mdividuals of Limax agrtttii and Limax 
varifgcUiu in tlicir respective retreats has oAen reminded U8 of the familiar 
poutioQ» in which swine place themaelves for sleep. 

yoL. I. S4 
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together. In cloudy weather, when tlie atmosphere b 
charged with moisture, and during light showers, all the 
species come forth in the day time ; but on a change of 
weatlier, immediately return again, and during nuns 
remain in their retreats. Long continued or excesave 
nuns, however, inundate their hiding places, drive them 
out, and force them to resort to trees, 

We have seen, in a preceding part of this work, how 
numerous are the agencies which are continually tending 
to dtjstroy tho hves of individuals, and to exterminate 
whole species. Being all of them slow in their motions, 
without means of escape from enemies, destitute of in- 
stnimenta of offence or of defence, and some of them 
unprorided with a covering, it would seem as if their 
emstence must be very precarious, and that they must 
be easy victims to the unfavorable circumstances around 
them. Such would be the case undoubtedly, and these 
causes would interfere with the diffiision of species and 
derange their distrihution in a greater degree than they 
actually do, if there were not counteracting properties 
in the animab themselves which modify and limit the 
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the Limacidce^ whose means of protection, and whose 
chances of preservation are much less than those of the 
Helicid4je^ the number is much greater than in the latter. 
The number of eggs produced by two incQviduals of 
lAmax agrestis kept in confinement by Dr. Leach was, 
in the course of rather more than a year, seven hundred 
and eighty-six. It usually amounts to at least three 
hundred per annum. The other species, though not 
equally prolific, multiply greatly ; and each pair of the 
various species of Helieidce produces, annually, from 
thirty to one hundred eggs, aud perhaps more. The 
young of the Limacidce complete their growth and re- 
produce their kind sometimes within the year of their 
birth, and always as soon as the second year ; and the 
species of the other families are believed not to re([uire a 
much longer time to attain maturity. This rapid 
increase replaces the numbers annually destroyed, and 
maintains the species in their relative importance. 

Their extreme tenacity of life is manifested in every 
stage of growth, from the egg to the mature animal. The 
eggs of Limax have been so entirely desiccated that their 
form has disappeared, and there remained only a thin 
skin, friable between the fingers. In this condition they 
have been kept for years ; and yet a single hour's expos- 
ure to humidity was sufiicient to restore their form and 
elasticity.^ They have been dried in a furnace eight 
successive times, until they were reduced to an almost 
invisible minuteness, yet in every interval have regained 

1 Boucbard-Chantereaux, loc. cit. p. 16. 
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their ori^nal bulk in a moiBt rataation.' In all these 
instancee, the ;oimg have been developed in the same 
manner aa in other eggs not subjected to the experiment. 
Id Qi6 northern part c^ the United States we have fre- 
qnentl; observed the eggs of the Melieidce in Uie forest 
covered with enow, protected only by a single leaf, where 
they had remained through the winter months, couBtantly 
ei^Keed to a temperature much below the &eemig point, 
^e HeUddee themselves withstand the cold of the sever- 
est winters in the same situations ; and Sucdnea has 
been fnaen in a solid block of ice, and yet escaped 
onharmed. Helices, when frozen in a state of confine- 
ment, though they sometimes recover so far as to move 
about with some activity, usually survive but a short 

The power of reproduction of parts of the body is more 
astonishing still. It is well established by experiments 
on thousands <^ Hehces, that the tentacles, when cut ofi', 
grow out agiun, — that considerable parts of the loco- 
motive disc may be amputated, and the new parts imme- 
diately bud out, and supply their place. The great length 
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finally to Boston, — occupying a period of about seven 
months, — which appeared in full vigor when taken from 
the papers in which they hiwl been enveloped. They 
were laid away in a drawer ; and on being examined 
three years afterwards, some of them still came out m 
tolerable Tigor. 
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Whes the researches were commenced in the winter 
of 1S44, of which the following cliapters are the result, it 
was Qio proposiUon of Dr. Binncj for the author to give 
a complete anatomical and phyraological description of 
the terrestrial Gasteropoda of the United States, includ- 
ing the special and general anatomy, with the embryo- 
logy of the several genera. Before the special anatomy 
was fairly completed, the death of Dr. Binney put a stop 
to the work ; and, a different course of observalioa hav- 
iug Qccut>ied the author's attention, the aubject b now 
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Hsuz ; H. aJbolairiiy S. thyroiduij H. ioyi^ H. trir 
dentataj JET. faUaXj JET. paUiataj H. Ugera^ JET. iniertextay 
H. iuppressa^ JET. awriculaia^ JET. devata^ JET. profunda^ 
M. cancavay H. fuliginosaj H, per^pectivay JET. altemataj 
S. ceUariay H, exoUta^ H. mvltUineata^ JET. hirwUa^ H. 
9oUtar%aj H, dentiferaj H. arbareay H. pulchellay H. 
herlanderianay H, ffulariSy JET. inflecta, JET. texadana. 

BuLDfus ; B.fasciatuSy B. decoUatuSj B. virgulatiUj 
B. deMatuSy B. caribbcBorum. 

Pupa ; P. incana. 

SucciNEA ; «S^. obliqua. 

Glandika; Q^. truneata. 



Chapter i. — general remarks upon the exterior form 

AND STRT7CTT7RE OF THE TERRESTRIAL NAKED GASTERO- 
PODA. 

Upon examining a limax or an Arion, we find it com- 
posed of a thick, vermiform body, with a broad, ribbon- 
like, pedal disc, runmng the whole length of its inferior 
sorfiice. The anterior, obtuse extremity forms the head ; 
and from it protrude four retractile tentaculso, upon the 
outer side of the tip of the two superior, or longer of 
which, is placed the eye. The mouth is situated at the 
antero-inferior part of tiie head ; and immediately below 
it is a deep depression, or blind sac. The posterior part 
of tiie body forms tiie tail, and is acute. Upon the 
antero«uperior part of tiie body is placed tiie mantle, 
which coyezB the pulmonary chamber, and oontUDS 
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it a rudimentary, lanunar, calcareons tfista. The ante- 
rior part of the mantle is free and movable, and the head, 
indirectly through the retractor muscle of the buccal 
body, is capable of being retracted beneath it. On the 
ri^t edge of the mantle the pulmonary orifice eziets ; 
and at the posterior side of the latter the anal aperture 
is placed. Upon the right side of the head, a short dis- 
tance posterior to the superior tentacnla of that Bide, the 
genital orifice 19 situated. The body has two distinct 
cavities ; the pulmonary chamber, cont^ning a rascnlar 
net-work upon its surface, the heart, the renal organ, and 
the rectum ; and the vbceral cavity, separated from the 
former by a muscular partition, conttuning the digestive 
and generative apparatus and the nervous centres. 

In Tebennophorut the mantle covers the whole upper 
surface of the body, and encloses no testaceous rudiment. 
Its anterior edge is unattached, and the head is retractile 
beneadt it. The pulmonary chamber is placed beneath 
the anterior part of it ; and the muscular membrane 
bounding the visceral cavity in a great part of its extent, 
is but loosely attached to the cuter integument. 
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between it and the extremity of the pedal cUsc. The 
anal aperture opens at the posterior margin of the latter 
orifice. The generative apparatus has two distinct ex- 
ternal apertures, distant from each other. The male 
genital orifice is placed just beneath the mouth, between 
it and the blind sac, inclining to the right. The female 
orifice is situated upon the inferior part of the left side 
of the mantle, midway between the head and tail. 

As usual, the body has two cavities, of which the pul- 
monary occupies a position at the right posterior part, 
beneath the mantle, and extending backwards on the 
right to the tail. 



Chapter ii. — general remarks on the terrestrial 

testaceous gasteropoda. 

A testaceous gasteropod resembles a slug with the 
greater portion of the viscera squeezed out upon the 
back, and arranged in a turbinate manner. The turbin- 
ate mass is always an exact mould of the testaceous cover- 
ing of the animal ; its length in the spiral direction holds 
no proportion with that of the foot, or that part of the 
body which the animal protrudes from the shell, and dif- 
fers very much, not only in difiercnt genera, but also in 
difierent species of the same genus. With an increase 
in length a proportionate decrease in breadth is observa- 
ble, and vice versa. In Pupa it reaches its maximum 
length and narrowness; in Succinea it has the mini- 
mum length, and the greatest proportionate breadth. 

VOL. I. 86 
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. When the foot is protmded from the shell, every part 
of the exterior surface of the tnrbinated mass is still in 
c{mtact with the interior sur&ce of the latter, and is re- 
tuced BO by means of the comparatirely capacious pal- 
moaatj chamber. When the foot is retracted, it is at 
ihe expense of the latter ctmty ; so that the pulmonary 
ckunher of the testaceous genera is aa much larger than 
that of die naked genera as the size of the foot super- 
added, whilst the extent of the pulmonary net-work of 
blood-vessels remuns the same. 

The testacea have a muscle which is peculiar, namely, 
the retractor-muscle of the foot, which has its ori^a, in 
common with the retractors of the tentaculfe and buccal 
body, firom the columella of ihe shell. Narrow at its 
commencement, it increases in breadth, splits into several 
bands, and diverges as it descends to get its insertion 
into the whole of the inner mar^ of the excavation of 
the foot, excepting a&t«riorly, where its place is occnjned 
by the retractor of the buccal body. 

The head occupies the anterior portion of the foot, and 
in Selix, Bidimiu, Fvpa, and iSuednea offers nothing 
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foot. The pulmonary chamber occupies a position on 
the outer side of the lower one to three whorls of the tur- 
binated mass. The collar apparently takes the place of 
the mantle in slugs. In all the genera it is attached 
around the base of the turbmated mass, and is perfora- 
ted on the right side by the pulmonary orifice. On the 
outer border of the latter the anal aperture is placed. 

As in slugs, the genital orifice is situated on the right 
side of the head, just posterior to the tcntaculec. 

Chapter hi. — on the tegumentary covering of the 

terrestrial gasteropoda. 

Besides a testa capable of enclosing the whole body, 
which most of the terrestrial Gasteropoda possess, they 
have a thick envelop, composed of mucous and muscular 
membrane. The exterior, highly irritable and contractile 
investment consists of an actively secreting mucous mem- 
brane, (Figs. A, B, C, 1) with a substratum of interlaced 
muscular fibres (2). In the naked genera it is pretty 




Figure A. 



Fio. A is a diagram representing the disposition of the coverings of 
the body in Ldmax and Arion. 1. mucous lamina ; 2. muscular substratum ; 
3. muscular peritoneum ; 4. viBcural cavity ; 5. rudimentary testa ; 6. pul- 
monary chamber. 
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onifonnly developed throu^oat, but is thickest upon ilie 
pedal disc, &e tail, and the upper surface of the mantle, 
and thinnest upon the head, tentaculte, and reflected 
border of the mantle. 




FlOUBE B. 

In the testaceous genera, upon tiie part of the body 
corresponding to the interior of the shell, it appears as if 
the mucous layer had been pushed downwards to form 
the collar (fig. C, 1") ; but it may be still traced over the 
surface of the turbinated portion, as a delicate, tessel- 
lated epithelium. 
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layer; its epithelial cells arc flattened, from three to six 
sided, granular, and with large, round nuclei. 

The muscular substratum (figs. A, B, C, 2) of the 
mucous lamina is composed of unstriped fibres, arranged 
transversely, obliquely, and longitudinally. It is inflect- 
ed outwards beneath the mantle, in Limax and Arion^ 
to form the outer parietes of the pulmonary chamber. 
Between this portion and the mucous layer is placed the 
rudimentary testa (fig. A, 6). In TebennopJioruSj it is 
inflected inwards (fig. B, 5 ) beneath the anterior portion 
of the mantle, to form the parietes of the pulmonary 
cavity. Its transverse fibres predominate within the 
tentaculie, its longitudinal fibres, in the exterior pul- 
monary parietes of the testaceous genera, and especially 
accumulate on the outside of and parallel to the rectum, 
so as to serve as an efiicient agent in the retraction of 
the collar, and an aid in the expulsion of matters from 
the rectum. 

Interior to the musculo-mucous investment of the body 
is a second covering, (figs. A, B, C, 3) which may be 
considered as a sort of peritoneum. It is a muscular 
membrane, and encloses the digestive and generative 
apparatus. It is usually pretty closely attached to the 
outer tegument, except in Tebennophorus caroUnenaiSj 
in which the two are separated in all parts of the body, 
except above the pedal disc, where they are firmly 
blended together, as in all Gasteropoda. It forms the 
partition or diaphragm between the visceral and pulmo- 
nary cavities. This membrane is composed of transverse 
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and lon^tudinal, nnstriped, nuclear fibres, and is the ori- 
gai of the especial retractor muscles of difierent organs. 



ChAPTEB IV. — OF THE SIOESTIVS APPARATUS. 

LiHAX. The orifice of the month is bounded by a 
pair of coQtractJle lips, is situated at the anterior part of 
the head, and opens into the cavity of the buccal body. 
'When the latter is retracted by its peeuliar muscle, Ute 
oral orifice becomes lengthened into a canal by the in- 
version of a portion of the external integument 

The buccal body is an irregularly oval-shaped, muscu- 
lar organ, resembUng m appearance a gi^ard,«nd con- 
tuns within it the masticatory apparatus. Just vithin 
the upper Up, attached to the entrance of the buccal 
body, is the dental plate, a crescentic, corneous lanuna, 
used for cutting the food. Its anterior foce is convex, 
and presents several vertical ridges. Into its tipper 
convex edge, a band of muscular fibres is inserted, by the 
contraction of which the inferior, concave, cutting edge 
is advanced beyond the line of the upper. The middle 
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teeth preserve the same form in the lines from before 
backwards ; the central line always differs from the 
others, and the teeth also vary gradually in form and 
size as they pass ofif from the central line laterally. They 
also vary slightly hi form in different species. This 
lamina protrudes from the buccal body posteriorly, into 
a short, rounded, protuberant, blind sac, within which it 
appears to undergo a constant growth, as it is worn away 
by attrition anteriorly ; for its use appears not only to 
facilitate the passage of the food onwards to the oesoph- 
agus, but also to act as a sort of rasp for triturating it, by 
means of the powerful muscles composing the buccal body. 
Into the posterior, inferior part of the buccal body, below 
the blind sac of the lingual lamina, is inserted, in a trans- 
verse, curved line, its retractor muscle. This muscle has 
its origin, in common with the retractors of the tentacles, 
from the muscular investment of the visceral cavity, pos- 
terior to the pulmonary cavity, and to the right of the 
rectum. 

The oesophagus proceeds from the upper, posterior part 
of the buccal body backward to the stomach. It is short, 
and dilates gradually into the latter. 

The stomach is a capacious, membranous receptacle, 
when extended being two-thirds the length of the animal. 
In L. variegata and L. agrestis^ anteriorly it is dilated, 
and elongated-oval in form, posteriorly it is intestiniform. 
In L, cajnpestriSj it is nearly uniformly cylindrical 
throughout. Where the stomach terminates in the small 
intestine, it makes a turn forward with the latter, pro- 
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ducing, in L. variegata aod L. campeitru, & sort of oot 
de-aac posteriorlj. Into the angle fonned b^ the Btomach 
and intestine, on each side, opens a biliary dact, irhieb, 
in X. agratxt, however, are more remoTed toward the 
small intestines. 

The intestine forms a single conrolation among the 
lobes of the lirer, and then passes obliquely forward &om 
the left to the right side, to join the rectnm. It u cqift- 
cious, and pretty uniformly cylindrical throughout. 

About the middle of the oblique portion going to jcnn 
the rectum, in L. affre«tit, opens a short, cylindrical cul* 
de-sac. In L. variegata the intestine, npcn reaching 
the retractor muscles of the buccal body and tentacles, 
winds around their origin, turns backward a short dis- 
tance, and then again forward to the rectum, producing 
in this way a sigmoid flexure. From the termination of 
Hie latter in the straight portion, there proceeds back- 
ward as iar as the temunation of the visceral mass, a 
long, cylindrical cul-de-sac. 

The rectum ia short and straight, and penetrates into 
the pulmonary cavity, upon the right ^de of which it 
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the entrance of the oesophagus. In L. campestris, the 
two glands are conjoined, so as to form a collar around 
the commencement of the stomach. 

The liver, by far the largest vLscus in the body, 
occupies a position at the posterior part of the latter. 
It is of a brownish color, and consists of two principal 
lobes, an anterior and a posterior, wliich are further 
divided, the anterior into three or four, and the poste- 
rior into two lobes. Each lobe is composed of a number 
of lobuli held together by bloodvessels. From the con- 
vergence of branches, an hepatic duct is formed for each 
principal lobe, which opens in the side of the angle formed 
at the termination of the stomach in the intestine. The 
posterior cul-de-sac of tlie stomach usually contains some 
bile, which is a thin, glairy, drab-colored fluid. 

Arion. The digestive apparatus offers but little 
peculiarity from that of Limax. The retractor muscle 
of the buccal body is not so strong, and is divided into 
two lateral bands. The oesophagus is narrower and 
longer. In the form of the stomach and absence of a 
cul-de-sac to the small intestine, it resembles Limax 
campcBtris, The rectum, in its course to the pulmonary 
orifice, perforates the renal organ. 

• 

Tebenxophorus. Tlie buccal body has a conspicu- 
ous curve downwards, and the buccal pouch of the 
lingual lamina is longer than in Limax or Arion, and 

curves upwards from the postcro-inferior part of the 
VOL. I. 26 « - 
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buccal body. The retractor muscle of the latter is split 
into two baadB as in Arioo, bot one stronger. There are 
also two small retractor muscles to the lower Up. The 
oesophagus is compamtlvclj long. The stomach is cylin- 
drical and sacculated, and, posteriorly with the small 
intestine, forms a wide cul-de-sac. The small iutestme 
is like that of L. campeitrit and Anon. The BaliTaiy 
glands occupy a position on each side of the cesophagos. 
The ducts are tortuous. 

Vagikula. The buccal body possesses no retrac- 
tor muscle. The dental plate is broad, and, upon tlie 
anterior surface, has a pectinate appearance, from the 
numerous ridges upon it. Its cuttJng edge is devoid of 
the conical toothlet. The oesophagus is moderately long 
and capacious. The stomach is cylindrical and saccu- 
lated, and posterioriy forms a deep, capacious cul-de-sac, 
independent of the small mtestine. It is strongly mus- 
cular and shining, the transrerse muscular fibres being 
very distinct. The anterior hepatic duct opens into the 
angle formed by tbo cul-de-sac and the intestine, the 
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and the pedal disk, at the side of the pulmonary orifice. 
The salivary glands are arborescent, or fasciculated jn 
appearance. The ducts are short and delicate. The 
lobuli of the liver are looser, or more separated, than in 
the preceding genera. 

Helix. The buccal body has the same appearance, 
generally, as in the slugs. The retractor muscle is 
much stronger, and has its origin in common with the 
retractor of the foot and tentaculae, from the columella of 
the shell ; at its insertion it forms a semicircle around the 
posterior inferior part of the buccal body. The pouch of 
the lingual lamina is always a prominent object. In H. 
cellaria and II, concava jthc buccal body is proportionately 
nearly twice the length of that of the other species. The 
dental plate varies in some degree in different species : in 
II. liyera^ II. intertexta^ &c. it is smootli anteriorly, and 
in the middle projects downwards into a large, conical 
toothlet ; in II. alholahris^ II. tridentata^ &c. the ante- 
rior surface presents a number of curved ridges, each of 
which projects inferiorly as a sort of toothlet. 

The oesophagus is generally long and narrow. In 
some species it is unusually long and contracted, as in 
H. concava^ H. cellaria^ H. hirzxita^ H. perspectivay etc. ; 
in others it is long, and dilated in the middle, as in H. 
auriculata ; in many it is capacious, and gradually passes 
into the stomach, as in H. exoleta^ etc. 

The stomach is usually cylindroid, and more or less 
sacculated. The posterior cul-de-sac is always present. 
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The small intestine comes off from the stomach at a 
very acute angle, and into the latter two hepatic ducta 
empty. It is pretty aoiformly cylindrical, and Ifbrms, as 
in slugs, a single convolution or a sigmoid curve, among 
the lobes of the liver, and penetrates to the pulmonary 
cavity at its right posterior angle. The rectum, in all 
the testaceous genera, corresponds in length to the pul- 
monary cavity, the right side of which it occupies to the 
pulmonary orifice, at the outer border of which it ter- 
minates by the anal aperture. It is cylindrical, usually 
wider than the small intestine, and is frequently some- 
what sacculated. Upon the outer side of the rectum, 
running its whole length, is a band of muscular fibres, 
the object of wluch is, apparently, the retraction of the 
collar, the shortoning of the rectum, and the expulsion 
of its contents. 

The salivary glands are generally elongated, oval, with 
lobed edges. They are usually united together and 
ffituated on the oesophagus, or commencement of the sto- 
mach. When the (esophagus is narrow they surround 

; when dilated, they occupy one-half or two-thirds ( 
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BuLiMUS. The digestive apparatus in B, dealhaius^ 
£. decollatus, and B, virgulatus, resembles that of H, 
auriculata ; the oesophagus is long, narrow, and dilated 
in the middle ; the stomach is cylindroid, and more or 
less sacculated. The stomach of B.fasciatus resembles 
that of Liniax variegata^ being large and capacious ante- 
riorly, cylindrical and sacculated posteriorly. The rec- 
tum is capacious and sacculated. 

Pupa. A characteristic of this genus is the very great 
proportionate length of the viscera, corresponding to the 
numerous whorls of the shell. The retractor muscle of 
the buccal mass is .long and strong. The dental plate 
has two central, conical toothlets in its cutting edge. 
The oesophagus is very long and narrow. The stomach 
is very long, and even forms »fold upon itself. The rec- 
tum is very long and sacculated ; the muscle on its outer 
side is well developed. 

SucciNEA. A characteristic of this genus, the re- 
verse of Pupa, is the great breadth and shoi^tness of the 
viscera. The dental plate has an upper, quadrangular 
piece, superadded to the ordinary, crescentic plate. 
The stomach resembles that of Limax variegata. Its 
mucous membrane presents several longitudinal rugje.- 
ITie small intestine does not undergo the same relative 
diminution with the other viscera. The rectum is very 
short, and, from the transverse position of the pulmo- 
nary cavity, it is placed along the right of the breadth, 



214 INTRODUCTION. 

ioatead of the length of the latter, as usual. The 8alivu7 
glands are ^tuated one on each ^de of the commencement 
of the stomach ; their ducts, just before opeidng into the 
buccal body, become dilated. 

Glakdhu. The oral orifice ia triangular, and bounded 
by three papillated lips, one upper and two lateral. The 
buccal body is a very long muscular cylinder, a little 
curved downward at the posterior part. There is no 
cul-de-sac for the Ungual lamina protruding behind ; and 
the retractor muscle b divided into three fasciculi, one 
central and pasmg into the buccal body posteriorly, the 
oUiers lateral and inserted as usual. ^ Externally, it has 
a very tMn investment of lon^tudmal muscular fibres, 
continuous with those of the retractor muscle and the 
origin of the especial museles of the tongue. This layer 
is very delicat« and transparent; and at Uie anterior 
third of the buccal body, laterally and inferiorly, it pre- 
sents several fasciculi, which pass to the tegumentary lips. 
Beneath the exterior covering, and readily seen through 
it, is a thick and strongly fasciculated, transverse layer of 
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laterally and inferiorly at the posterior part of the buccal 
body ; the former passing inwards and forwards, the lat- 
ter forwards to the anterior extremity of the organ, which 
is free, and projects into the triangular, oval canal. The 
lateral fiisciculi leave between them superiorly an inter- 
stice, at the bottom of which is found the lingual lamina, 
in the form of a tube, closed posteriorly, and open and 
reflected downwards and backwards upon the anterior, 
free tip of the organ. Into the posterior extremity of 
the lamina, the middle fasciculus of the retractor mus- 
cle of the buccal body is inserted ; and, just anterior 
to this insertion, a small, attrahent fasciculus, arising 
from the roof of the buccal body, posterior to the orifice 
of the oe^phagus, which gets to the lamina by means of 
the interstice of the muscular organ superiorly. The 
teeth of the lingual lamina are arranged diagonally, from 
the middle line, in parallel rows, passing from within out- 
wards. 

The oesophagus issues from a fissure at the upper poste- 
rior line of the anterior third of the buccal body. It is 
long and cylindrical, and rather wider at its termination 
than at its origin. The stomach is irregularly cylindroid, 
and has a cul-de-sac at its commencement, projecting an- 
terior to the entrance of the oesophagus. The small intes- 
tine is capacious. 

The salivary glands are conjoined, so as to form a cir- 
cular collar around the posterior part of the oesophagus. 
The salivary ducts are long, and enter the same fissure 
of the buccal body at which the oesophagus issues. The 
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anterior lobea of the lirer are comparatiTely very small, 
while the posterior lobe is correspon^gl; large ; and to 
tiie whole there is but a single dnct. 



ChAPTBR T. — OBSEHVATIONS OK THE TISSDE8 01 THE 
DIQESIIVB AFFAKATUa. 

The mucous membrane of the alimentary canal ia 
usually smooth throughout. In the stomach it frequently 
presents a number of transverse folds, corresponding to 
the contractions which produce the sacculated appearance 
of the organ ; and in several species of different genera 
it presentfl a few lon^tudinal rugse, as in JAitusx varie- 
gata, Bulimitt fasciatus, Selix exoleta, etc. In its 
whole extent it is formed of s colunmar epithelium and 
a nucleolated-nudeated basement membrane. The col- 
umnar cells of the epithelium are long and pyramidal, 
the upper part or base being broad, and the attached ex- 
tremity very narrow. They are filled with a very fine, 
indistinct, granular matter, intermingled with coarser, 
highly reflective granules. Each contms an oval, gran- 
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the transverse bands surround the stomach, all being 
much too short. They are indistinctly granular in struc- 
ture, and each contains one or two elongated nuclei. 

The lobules of the salivary gland are composed of the 
dilated commencements of the ducts, lined with soft, 
granular cells, which are oval in form, and contain a 
round, granular nucleus with a minute nucleolus. The 
basement membrane of the salivary ducts is amorphous. 
The epithelial cells lining the trunks bear considerable 
resemblance to those found in their follicular commence- 
ment. Outside of the basement membrane, twine nar- 
row, muscular fibres in various directions. They are 
nucleated, and where the nuclei exist are wider than at 
the intervening parts. 

The lobuli of the liver are composed of the rounded 
commencement of the biliary ducts, and are lined with 
polygonal cells, which become globular on the removal of 
pressure. The hepatic cells contain a fine, granular 
matter, fine and large oil-globules, and a round, nucleo- 
lated nucleus. 



Chapter vi. — or the generative apparatus. 

All the terrestrial Gasteropoda under consideration are 
monoecious, or hermaphroditic, though none are capable 
of self impregnation. They are also all oviparous. 

LiMAX. The testicle is a round, or oval body, par- 
tially concealed by the liver ; it is brown in color, and 
VOL. I. 27 
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hu the ai^>eanuice of being ctnnpoBed of roonded a/csaa. 
In L, variegata, it is lobulated. T^q efadidynua is am 
undulated, or moderately tortnons tnbe, leading &om the 
testicle to the inner ^de of the junction of the ovary with 
tiie prostate gland. It opens into a groove npcm the inner 
nde of the interior of the oviduct which is continuous, at 
its inferior extremity, vith the vas deferens. Opening 
into the termination of the epididymis, and lying agunst 
tiie inner ude of the ovary, is a small, compoond, fblU- 
cular body, which appears to be common to all the terres- 
trial Gasteropoda. The prostate gland is a white, or 
eream-colored body, occupying the inner ade of the whole 
length of the oviduct. It has a transverse, striated ap- 
pearance, and numerous openings into the groove leading 
from the epdidynus to the vas deferens. 

The vas deferens is a comparatively short tube, pass- 
ing from the prostate gland to the penis. In X. varie- 
gata, it Joins the summit of the latter ; in L. agrettU 
and X. camptstria, it enters near the base. 

The penis, in L. variegata, is a long, cyUndroid, irre- 
gular body, lying at the right anterior part of the vis- 
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blematical ohaneter. In L. agruU$j it is an elongatedi 
conioal organ, with a protuberant base. Its snmmit is 
diyided into three coeca; the retractor muscle is 
inserted into its side. Upon the interior it presents 
seTeral lon^tadinal folds of mucous membrane, and at 
its lower part, corresponding to the protuberance of the 
base, an oval, pointed papilla. In L. eampestriMj the 
organ is spiral, and has but a dngle pomted summit. 

The ovary ia a large, white, semi-elliptic organ, usually 
more or less curved and lobulated, and situated at the 
summit of the oviduct. In L. agreftU and L. eampestrii 
it is always two-lobed, or double. The oviduct is a long, 
wide, soft, white, tortuous, sacculated tube, passing from 
the ovary to the vagina. The neck or portion inmiediately 
joining the va^na, commences usually where the prostate 
^and terminates, and is contracted to less than half the 
calibre of the upper portion of the tube. Its interior sur> 
&ce exhibits a number of transverse folds, corresponding 
to the contractions which produce the sacculated appear- 
ance of the organ, and upon the inner side upon each 
side of the spermatic groove, or longitudinal fold. 

The generative bladder, in L. variegataj is a large 
pointed, oval receptacle, opening by a very short, wide 
tube or duct, into the vagina. In L. agreiUi it is large, 
elongated oval, and opens by a short duct into the angle 
formed by the junction of the vagina with the male 
portion of the generative apparatus. In L. campeitrU 
it is a small oval sac, with a longer, narrow duct, open- 
ing into the tube leading from the penis to the cloaca. 
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In aU three epecies of lAmax, the cloaca is a short canal 
opening at the generatiTe orifice on the right nde of the 
head. 

AitiOM. The generative apparatna resembles more 
that of L. variegata than the other apeciea. The perns 
is cylindrical, dil&tcd at base, and haa ita retractor mus- 
cle inserted into the latter point. The generative blad- 
der is large, oval, pointed at awnmit, and has a very 
abort but muscular duct, joined midway by the va^a. 
At the latter junction is inserted a second retractor mns- 
cle. The cloaca ia long and dilated in the middle. 

TEBGNNOFHOaus. The teaticle liea upon the right 
fade, partly concealed by the liver ; it la round and lobu- 
lated. The epididymis is more tortuoua tiian in the pre- 
ceding. The vas deferens is very long, tortuous, and 
muscular. It joins the penis at its summit, and haa the 
retractor muscle inserted into it the length of the peius 
above the latter. The penis is irregularly cyhndroid, 
bent at ita a 
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is placed a white, calcareous, calcarate dart. At the 
junction of the vagina, common to the neck of the ovi- 
duct, duct of the generative bladder, and the dart sac, 
with the penis, there are two short retractor muscles 
inserted. The cloaca is narrow and cylindrical, and has 
8urA)unding two-thirds of its middle, a thick, glandular 
organ. Interiorly, the penis, cloaca, etc. have a longi- 
tudinally rugous surface. 

Vagixulus. a remarkable peculiarity of this genus 
is the removal of the male and female portions of the sex- 
ual apparatus from each other. The former, except the 
testicle and prostate gland, occupies the usual position, 
but opens externally between the mouth and olfactory 
orifice ; the latter is placed in the middle inferior part of 
the visceral cavity, and opens exteriorly on the right 
side, inferiorly just posterior to the middle of the body. 

The testicle is situated between the posterior part 
of the stomach and the liver, on the right side. It is 
not lobulated, but has the same aciniform arrangement 
as in the preceding genera. The epididymis is mode- 
rately tortuous, and becomes the vas deferens at the 
junction of the ovary with the oviduct. The vas deferens 
takes a remarkable course to get to the penis. It is, at 
first, attached for a short distance to the commencement 
of the oviduct, which it leaves, and then winds around its 
lower extremity, where it is joined by a comparatively 
very small prostatic gland. It continues its attachment 
to the lower part of the oviduct to the junction of the 
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latter vith the dnct of Ihe generaliTe bladder, iriiere it 
recQiTea a small duct &om the dact of the latter organ, 
and then pasaes nearly to the external female orifice, 
vhere it turns abruptly forwards between the miucalar 
peritoneum and the right edge of die podal disk, and 
continues this course to the head. It now turns abmpfly 
backwards to the right, and aguo appears witlun the 
visceral cavity, and passes to the base of the penis. 

The penis is a conicoMSylindroid, contorted organ, ccm- 
taioed within a thin, moacnlar sbeatb. Its apex presents 
a small, round papilla, or glans ; and into its base is iit- 
serted &e retracto^mnec1e, which arises just anterior to 
tlie pulmonary cavity. The lower part of the preputial 
sheadi of the penis is joined by the common duct of a 
highly developed, moltifid vesicle. This latter org^ 
confflsts of twenty-five long, narrow, cylindrical, bUnd 
tubes, ctmtorted at their termination, and opening sepa- 
rately mto a common tube, contiuning, in the specimen 
examined, attached to its bottom, a narrow, cylindrmd 
organ, which, probably, may have been an unoalcified 
dart. 
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duct ifl shorty gradoaDy inoreases in breadth, and is spi- 
raUy twisted. From the duct, as previously mentioned, 
passes a small offset to the vas deferens. The common 
duct of the bladder and oyiduct, or vagina, is cjlindri- 
cal, and, just before terminating, is joined by a short, 
wide tube, derived from a large, oval sac, which is filled 
with a delicate, reticulated substance. This sac is pecu- 
liar to VagimdtM ; its use is problematical. 

The position of the female orifice of generation has 
been already stated. 

Helix. The testicle, very unlike that of slugs, is 
imbedded or commingled with the parenchyma of the 
posterior or superior lobe of the liver ; and, instead of 
having an aciniform appearance, it is composed of &sci- 
euli of short coeca. It is usually of a lighter color than 
the liver. The epdidymis is long, and generally very 
much convoluted, and contains a white, silky, tenacious, 
substance, often distending the tube to a considerable 
degree, composed of spermatozoa. At its junction with 
the prostate gland, it always receives the duct of a small 
accessory gland, composed, m different species of Helix, 
of from three to nine acini. 

The prostate {^and is generally larger than m the 
Limaces ; in H. exoleta it is unusually large. 

The vas deferens generally corresponds in length with 
the curve passmg from the termination of the prostate 
{^d downwards to the cloaca, and thence to the sum- 
mit of the penis. In S. wooUta and S. albokbm it la 
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conBiderabl; longer, uid in the latter presents several 
large convolutions. In H. intertexta, H. Ugera, S. git- 
larit, and J{. suppreua, it is much shorter. Generally, 
it is a white, narrow, cylindrical, frequently undulated 
tube. Sometimes it is (^tinctly and strongly muacnlar> 
as in f . albolabria, H. tridentata, B. dmata, etc. In 
S.fuliginoaa its lower part b <UIated to the diameter of 
the penis, and is strongly muscular. In M- aJioldbrU, 
H. tridentata, and S. exoleta, at its commencement it 
presents a dilated and glandular appearance. In ff. 
golitaria it is much dilated, annulated, and glandular at 
its termination. In all instances except in JI. ceUaria 
and ff. altemata, it joins the Bununlt of the penis ; in 
the two latter it joins the penis at the side, very near 
the aumnut. 

The penis varies very much in form and nze ; most 
usually it partakes of a comco-cylindroid form. In S. 
lat/i, H. texasiana, S. inflecta, and H. auricidata, it 
b very large and long, cylindrical, collapsed, and flaccid. 
In S. concava it b long, clavate, and bipartite at the 
summit. In iT. dttenuUa, S. perspectiva, and ff. loUta- 




SPECIAL ANATOMY. 225 

pressay it is wholly enveloped in a sheath derived from a 
tubular offset from the duct of the generative bladder. 

The muscular tunic of the penis is thick and strong. 
The hitcrnal lining mucous membrane usually presents a 
number of large rugiT), longitudinal and oblique ; fre- 
quently there is but a single, large, longitudinal fold, as 
in IL alternata, If. albolahris, etc. At the point of en- 
trance of the vas deferens there is generally one or two 
pendant, valve-like folds of the lining membrane. 

In IL albolahris, IL tridantata^ and //. vudtlUncata^ 
the surface of the membrane is everywhere distinctly 
papillated ; in the others it is smooth. 

The penis of II, cellaria on the outside presents a row 
of minute, round, glandular bodies. 

The retractor muscle is in all cases, except in //. soli- 
tariaj inserted into the summit of the penis, or into the 
vas deferens near its termination in the latter. In the 
excepted case, it is inserted into the side of the penis, 
above its middle. In IL midtiUneata there are some 
accessory fil.)res passing from the latter to the prepu- 
tiura ; in //. 2^ofunda to the base of the penis ; in IT, 
albolabrisj tridentata, etc. from the vas deferens to the 
prei)utium. The penis joins at its base the cloaca. 

The ovary has the same general form and color as in 
slugs, but rarely presents any thing more than a trace of 
lobuli, usually having a uniform, homogeneous appear- 
ance. The oviduct does not differ from that of the slu^ra. 
Its neck is usually narrow, and of variable length, and is 

joined at the lower part by tlie duct of the genital blad- 
voL. I. 38 
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der, to forA the va^a. In H. concava and S. muAi- 
Uneata, tiie neck is long, dilated at its lower part, uid 
strongly mnscnlar, and its internal Borfiace presents a 
number of longitudinal nigse. - In H. profunda and ff. 
fuliffinoaa, it is long, cylindrical, and strongly mnscnlar. 
The genital bladder, constantly emsling, presents coo- 
mderable variation in the form, size, and length of the 
dnct. It is generally aubrotund, oval, or pyriform in 
shape, and large. In ff. tolitaria the duct is wide, as 
long as tJie oviduct, and dilated at its lower part. In ff. 
pertpectiva it is as long as the oviduct, and narrow. In 
ff. aitemata, H. ligera, ff. iiUertexta, H. concaoa, H, 
9uppretta, and ff. ffularu, it is rather more than half 
the length of the oviduct. In the remaining species gen- 
erally, Hie bladder rechnes upon the lower part of the 
prostate gland, and its duct is about the length of tJie 
neck of the oviduct. In S. multilineata it does not 
reach the prostate gland, and bo gradually passes into its 
duct as to be a mere, long, coecal tube. In H. ber- 
landeriana the duct of the bladder is as short as that of 
ArioQ. UsuaUy, the surface of the bladder is smooth ; 
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is strongly muscular, and internally presents a number 
of regular, longitudinal folds, sometimes undulated at the 
sides, extending to the lining of the bladder in the form 
of line-like plicne. In H, ligera^ H. intertexta^ H. 
gularisy and //. suppressa^ an offset from the duct of the 
bladder passes down, and encloses the penis, dart sac, 
and cloaca. 

The vagina, or common duct of the oviduct and duct 
of the genital bladder, holds no correspondence with the 
length of the penis ; it is always shorter, usually not 
more than one-third the length, and is also narrower. 
In H. fuUijinosa^ it is surrounded by a thick, glandulous 
body. 

In H, ligera^ H. intertexta, H, gularis^ and JST. aup- 
pressay there exists, opening into the cloaca, a curved, 
cylindrical, strongly muscular dart sac, longer and nar- 
rower than the penis. The bottom of the tube, for one- 
fourth the length of the latter, is occupied by the papilla 
from which arises the dart. The muscular layer, for 
more than half the length of the tube, at the middle of the 
latter, closely envelops the dart, and terminates abruptly 
below in a sort of papilla, from which the point of the dart 
projects into the lower part of the tube. The dart is a very 
long, narrow, curved, cylindrical, tubular, flexible, calca- 
reous spiculum, terminating in a sharp, spear point. At 
the base of the dart, there opens into the dart sac, in //. 
ligera and H, suppressa, a single, short, pyriform follicle, 
the simplest homologue of the multifid vesicle. In H. in- 
tertexta and IT. guUariSj there is a pair of such follicles. 
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bat longer. Into the summit of tlie dart aac is inserted 
a redactor muscle, originating &om the angle formed by 
the divi^oii of the duct of the gemtal bladder into two 
porta. Opening into the tube which leads &om the penis 
to the cloaca, in H. Berlanderitma, ia a cylindrical, 
curved, muscular organ, about on&'half the length and as 
thick as the penis, which b probably a dart sac, although 
in the specimen dissected no dart was found. In S. con- 
cava, opening into the cloaca, is a short, rounded, muscu- 
lar cavity, probably a dart sac, which, however, in the 
individuals dissected, were also destitute of the organ. 

The cloaca, or common receptacle of the tenmnation 
of the male and female organs of generation, is a short, 
wide, muscular tube, holding no relationship with the 
length of the penis, and opening exteriorly on the right 
aide of the head. 

In many species of Helis, the anatomy of the genersr 
tive apparatus is so very similar, that they appear to 
^fier in notlung but size. Thus, ff. alholabrit, H. 
tridentata, S. dentifera, H. palliata, S. arborea, and 
ff. fallax, are alike ; H. intertexta, S. guiarit, S. 
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organs, the dart sac and multifid vesicles, are so com- 
mon in European species, they are very rare in American 
species. In not one of the latter does the flagellate form 
of penis exist. A rudiment, or simplest condition of the 
multifid vesicles, only exists in four species ; H, inter- 
texta and H, gularis^ in which there is a single pair of 
follicles, and H, libera and ff, mppresia^ in which there 
is but one short follicle. The dart sac exists certainly 
in only the four latter species, probably in II, herland- 
erianay and doubtfully in ff, concava. 

BuLiMUS. In B.fasciatus the penis is long, cyhndri- 
cal, and strongly muscular. The vas deferens joins it 
near the summit ; and the retractor muscle, which is 
very long, is inserted into the latter. The oviduct is 
long, and its central part presents the peculiarity of be- 
ing colored brown. The genital bladder is ovate, situated 
near the ovary, and its duct is narrow, and as long as 
the oviduct. ITie vagina is broad and muscular. At 
the base of the penis, there opens a short, cylindrical 
duct, derived from a single, multifid vesicle, which pre- 
sents six or seven rounded or ovate divisions. There is 
no dart sac. 

In B, dealhatuB the penis is very long ; its upper por- 
tion is narrow and very tortuous, and flagellate in appear- 
ance ; although the true flagellum, or the free portion of 
the summit of the penis beyond the insertion of the re- 
tractor muscle, is very short. The lower third of the 
penis b dilated, and presents an annular constriction ; 
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at its base it is enveloped by a short prepace. The vaa 
defereoB follows the coarse of the penis nearly to its 
Bonunit. The gemtal bladder b oval ; its dnct as long 
as the oviduct. 

In B. virffulatUB the penis is long, irregularly oylin- 
droid, and has its base enclosed in a short prepuce. The 
Tas deferens terminates in, and the retractor muscle is 
inserted into, its summit. The genital bladder is oral ; 
its duct is not more than one-third the length of the ovi- 
duct, and dilates as it passes downwards. 

In B. decoUatiu the penis is short, conico^ylindroid, 
uid simple. The vas deferens enters near its base ; the 
retractor muscle is inserted into its summit. The geni- 
tal bladder is small ; its duct is narrow, and not longer 
than the neck of the oidduct. 

Pupa. Li P. ificana the penla is short, narrow, and 
cylindrical. The vas deferens is of a very great length 
when compared with what it is usually in the other 
genera. Its lower part, about the length of the perns, 
is dilated to the axe of the latter organ, is strongly mus- 
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rived fTPom a granular, glandular organ combined with 
the testicle in the posterior lobe of the liver. 

^cciNEA. The testicle is not separated into distinct 
fasciculi by the parenchyma of the liver as in Helix, but 
forms a single mass. The epididymis is very much con- 
voluted, and appears always to be distended with sperm- 
atic matter. The prostate gland is unusually short, 
occupying the upper half only of the length of the ovi- 
duct, and is thick, clavatc, and more or less colored by 
pigmentum nigrum cells upon the surface. The penis 
is long, cylindroid, curved downward at its upper part, 
and is joined at its summit by the vas deferens. The 
retractor muscle is inserted into the penis a short dis- 
tance below its summit. The genital bladder is large 
and globular ; its duct is nearly as long as the oviduct, 
and is narrow. The vagina is moderately long and mus- 
cular. The cloaca is short. 

Glandina. The testicle is an oval mass, separated 
from the liver as in the Limaccs. The epididymis ap- 
pears from a hilum in the side of the testicle ; at first 
but slightly tortuous, it becomes convoluted just before 
ending. Its accessory glandula is large. The penis is 
long, large, and clavate, very gradually enlarging from 
the base to the summit. The vas deferens, which joins 
the latter point, is long, moderately tortuous, and wide. 
The retractor muscle is inserted into it near its ter- 
mination in the penis. The bladder is oval, constricted ; 
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its duct is 8S long as the oviduct. The rag^ is 
moderately broad. The cloaca is short. The exte- 
rior generative orifice is on the right ude of the head, 
considerably posterior to the inferior tentaculs. ' 



ChAFTBK VII. — OENSRAI. BBUARKS ITPON THE JCItCTtOIt 
OF DIFFESBNT PORTIONS OF THE OENESATIVB A?7ABA- 

TUS, AMD TBE STBUCTITBE OF ITS TISSUES. 



The testicle was mistaken bj Swammcrdam, Cuvier, 
and others for the ovary, and the latter organ and pros- 
tate gland for two portions of the testicle. A micro- 
Bcopic examination of these different organs at once, 
very eauly settles their true nature ; although, even 
without this mode of analysis, we would suppose the epi- 
didymis would indicate the character of the gland of 
which it is the duct, and leave the remaining two organs 
to be considered aa belonging to tiie female apparatus. 
In Helix, ihe structure of the testicle consists of dense 
fasciculi of short coccal pouches, which are simple, bifur- 
cate, or trifurcate. These contain polygonal spermato- 
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in length in different species of these gasteropods. The 
head assumes two principal forms ; it is either sigmoid 
and pointed, as in H, alholdbris^ H, multilineata, etc., or 
else it is spiral and pointed, as in JJ. altemata, If. soli- 
tariay etc. In the vas deferens, the spermatozoa may 
often be detected in movement, which is slow and vibrat- 
ing in character. 

The prostate gland, although situated along the tract 
of the oviduct, evidently belongs to the male apparatus, 
as is proved by its emptying solely into the vas deferens 
in Vaginulus, and in its being placed between the ter- 
mination of tho epididymis and the commencement of 
the vas deferens only, as is very conspicuously observed 
in Succinea. In structure, it is composed of closely 
packed, tortuous, tubular, simple follicles, lined with 
short, thick, pyramidal epithelia, which are densely gra- 
nular, and contain a round, nucleolated nucleus. The 
object of this organ probably is to dilute the very tena- 
cious spermatic matter as it oozes from the epididymis 
into the spermatic groove on the inner side of tho ovi- 
duct. 

In all the terrestrial gasteropods examined, there was 
found a small, glandular body, from which proceeds a 
short duct to join the termination of the epididymis. It 
consists of from two to nine rounded folhcles joining a 
common duct, and, from the constancy of its existence, 
must be deemed important. 

The ovary is soft and homogeneous in appearance ; 
viewed by the microscope, it is found to be almost wholly 
VOL. I. 29 
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composed of immature ova, polygonal cells iii&i a germi- 
nal vesicle aad macula. 

Tlie sides of the oviduct are sofb, and in great measure 
composed of a tissue consisting of large, polygonal cells, 
with Irom one to fire small, round nuclei. 

The organ denominated genital bladder, from its open- 
ing into the vagina, or at the termination of the latter, 
and in Va^ulus from its belonging almost wholly to die 
female organs, must be considered rather as a portion of 
the female apparatus than a prostatic sac, as it is called 
by Owen. By many authors, this has been termed the 
apermatheca, from its supposed function of holding sperm- 
atic fluid received frvm the male organs ; and with some 
reason ; for in several instances I have found it to contain 
a tenacione mass, which upon microscopic analysis was 
found to be composed of spermatoiioa. This cannot, how- 
ever, be considered wholly as its use ; for it secretes a 
mucoid matter, which may probably facilitate the passage 
of the ova through the vagina and cloaca. The mucoid 
matter within the bladder is frequently found to contain 
immense numbers of an infusorial parasite, which I have 
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Chapter viii. — of the respiratory and ciRcuLATORy 

APPARATUS. 

The lung of the Terrestrial Gasteropoda is a simple 
cavity, with an orifice communicating with the exterior, 
upon the right side of the body. The surface of this 
pulmonary cavity in part of its extent, and more parti- 
cularly near the pulmonary orifice, is covered by a close 
intertexture of blood-vessels. The blood of the body is 
conveyed directly to the lungs by two principal vessels, 
the pulmonary arteries, which join the capillary rete of 
the pulmonary surface. From this rete passes off the 
pulmonary vein to the heart, which is systemic, and con- 
sists of an auricle and ventricle. The auricle receives 
the pidmonary vein ; from the ventricle passes off the 
aorta, to bo distributed throughout the body. 

LiMAX. Tlie pulmonary cavity is situated beneath 
the mantle, and has nearly the same size and form. It 
is separated from the visceral cavity by the muscular 
peritoneum, but contains the rectum, renal organ, and 
heart. The pulmonary orifice is situated at the antero- 
inferior edge of the mantle, on the right side of tlie body. 
When open it appears roinid ; it is closed by means of 
circular, muscular fibres. The pulmonary rete is princi- 
pally displayed upon the roof of the cavity, and from it 
converge three principal trunks, to form the pulmonary 
vein wliich passes to the auricle of the heart. 
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The heart, encloaed within a pericardium, is idtnated 
near the middle of the pulmonary (avity. The aoricle 
and veatricle are pyrifonn, and placed base to base. 
The sides of the latter are considerably Uiicicer than 
those of the former, and present intemallj several veil- 
marked fiisciculi, cnmng in different directions. Be- 
tween the auricle and ventricle b a double valve. From 
the apex of the ventricle passes off the aorta, which 
pierces the muscular peritoneum, and divides into two 
principal branches, — one passng ta the sub-cesophageal 
^nglia devoted to the viscera in tfae anterior part of the 
visceral cavity, the other passing to supply the viscera 
posterioriy. Upon the right of the heart, attached to 
ike roof of the pulmonary cavity, is placed a large, glan- 
dular organ, con^dered as the kidney ; from the whole of 
its right margin proceeds a duct backwards, which then 
curves to the ade of the rectum, at the left ade <€ which 
it remuns attached to the pulmonary orifice. 

Arion. The pulmonary cavity is situated as in 
Umax. Its whole interior surface presents an intricate 
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by an inflection of the muscular layer of the integument 
of the body. The renal organ is placed to the right of 
the heart, and at its posterior part is perforated by the 
aorta. 

Vaginulus. The pulmonary cavity is situated be- 
tween the muscular peritoneum and the integument of 
the body. Its principal portion is placed upon the right 
side, anterior to the middle, but extends to the left side, 
over the back, and along the right side to the pulmonary 
aperture, between the tail and posterior extremity of the 
podal disc. The heart is placed in the anterior portion 
of the cavity. The auricle receives a vein from the right 
and another from the left side. The renal organ is 
placed posterior to the heart, between the passage lead- 
ing from the pulmonary cavity to its orifice, and the 
course of the rectum. 

Helix. In tliis genus, as is also the case in all the 
testaceous genera under examination, the pulmonary 
chamber is comparatively very large, for reasons already 
stated, and occupies a position on the outside of the 
lower one or two whorls of the turbinated mass of the 
viscera. In front, it is bounded by the collar, in the 
right side of which is the pulmonary orifice. The floor 
of the cavity is formed, as in slugs generally, by the 
muscular peritoneum. The roof, or outer wall, is occu- 
pied on the right side by the rectum, posteriorly by the 
heart and renal organ, and anteriorly by the pulmonary 
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ret« of capllary vesaela. The pnlmoDaiy rete is most 
developed in tbe vicinit; of the pulmonary orifice ; and 
from it in a line with the latter, along tJio course of lie 
rectum, proceeds backward a single pulmonary vein to the 
heart. The renal organ is elongated, pyramidal, and is 
placed to the right of the heart and pulmonary Teiu. Its 
duct commences upon the right border of the gland, 
couniea backward to the rectum, along the inner aide of 
which it passes to the pulmonary aperture. 

The remumng testaceous genera present nothing pecu- 
liar in the character of the pulmonary or <»rculatory 
apparatus. 

General Remakes. The heart, in warm weather, 
beats about fi%-fire times m a minute, but to some 
extent appears to be under the control of the animal, for 
if disturbed or irritated it pulsates much slower. 

In compoffltion, the heart consists of distinctly granu- 
lated, unstriped, muscular fibres, with oval nuclei, which 
are hardly vifoble before the application of acetic acid to 
them. 
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quently contains numbers of an cntozoon, which I have 
named Distoma vajans} The blood-vessels, especially 
in the liver, exhibit a white, opaque appearance, which 
is dependent upon the deposit in the sides of the vessel 
of innumerable, oil-like granules. 

The blood contains numerous blood-corpuscles, which 
vary in size, are granular, and exhibit numerous radiate- 
ing, projecting points of variable length, — frequently 
greater than the diameter of the corpuscle. 

The pulmonary cavity is lined with a tessellated epi- 
thelium, the cells of which are f^iintly granular, with a 
few coarser granules, and a distinct, round or oval, gra- 
nular, nucleolated nucleus. 

The renal organ is a gland which exhibits a foliated, 
or plicated appearance, within a capsule. The surfaces 
of the plicie communicate with the duct existing along 
the whole right border of the organ, and are covered 
with polygonal, organic cells, every one of which con- 
tains a large, white, round, opai^ue mass, resembling 
uric acid in appearance. 

Chapter ix. — on the nervous centres, and the 
distribution of the nerves. 

The nervous centres consist of three distinct sets of 
ganglia, which are all placed within the anterior part of 
the body or head. 

The first set, or supra-ocsophageal ganglia, form a trans- 

> See Juuriiul Acad. Nat. Sci. New Series, Vol. I. 
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verse band, above or in front of the buccal hoij, luaallj 
at its anterior port, bat varying in tbe latter poaition, to 
some degree depending upon the movements of the bao- 
oal body. When the latter is protruded, tlie band of 
ganglia is tlirovn back to tiie commencement of the 
oesophagus ; when retracted it is placed just behind the 
upper lip. It consists of two symmetrical halves onited 
by a short, transverse commissure. Each half is com- 
posed of several ganglia, aggregated to a greater or less 
degree in different genera and species. Sometimes they 
are so aggregated, or are so covered by enveloping tis- 
sue, as to appear a single mass ; in others five or ux 
distinct masses may be readily counted. 

The second set, or sub-oesophageal ganglia,.{brm a cir- 
cular mass, placed infero-posteriorly to Uie buccal body, 
in the excavation of the foot. It b asymmetrical, and is 
composed of several ganglia, more or less aggregated 
together ; from four to seven masses can generally be 
oovinted. It Is usually more developed upon the right 
than the lefl side, and passes through all the shades of 
color, in different genera and species, from white, yellow. 
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"while in Vaginalus it is so short that the two sets of gan- 
glia form a close ring around the anterior part of the 
buccal body. 

The third set of ganglia are the stomato-gastric, con- 
sisting of two minute, lateral masses, united by a short, 
transverse commissure, and always placed upon the buc- 
cal body immediately postero-laterally to the commence- 
ment of the oesophagus. The stomato-gastric ganglia are 
connected with the supra-ocsophageal on each side, by 
means of a long, delicate commissure, which is more or 
less loose, and permits a free movement of the former 
ganglia with the buccal body to which they are fixed. 

From the supra-ocsophageal ganglia pass off on each 
side, — 1st, a minute branch along the course of the 
suprorsub-oosophageal commissure ; 2d, three or four small 
branches to the retractor muscles of the tentaculae ; 3d, 
a large branch, the superior tentacular nerve ; 4th, one 
or two smjiU branches to the base of the superior tenta- 
cle, for its integument ; Gtli, the inferior tentacular 
nerve ; Gth, small branches to the integument of the 
lips. 

From the sub-ocsophageal ganglia pass off, — 1st, nume- 
rous branches on each side, to the podal disk, and late- 
rally to the integument ; 2d, a branch on the right side 
to the penis ; 3d, a branch to the vas deferens and pros- 
tate gland ; 4th, on each side a branch to the retractor 
muscle of the buccal body ; 5th, a large one to each side 
of the collar and pulmonary chamber ; Gth, a branch 

wluch follows the posterior aortic vessel, which gives off 
VOL. I. 30 
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brsncbes to the muscular peritoneom ; 7th, branches to 
the origin of the tentacular retractors ; 8th, branches 
to the oviduct, ovary, testicle, stomach, intestine, and 
liver. 

From the stomato-gastrio ganglia pass off on each 
side, — let, & nerve to the external muaoular structure 
of the buccal body ; 2d, two branches which penetrate 
postoriorlj into the buccal body; 8d, a branch to tbe 
salivary duct and gland ; 4th, a branch to the cesophagus 
and stomach ; 5th, branch to the interior of the buccal 
body anteriorly. 

The above distribution of the nerves has been princi- 
pally derived from dissections of Glandina and Sdix 
albolahrit. In the former genns, upon vrhat is the nerve 
to the inferior tentacle in the other genera, there is 
formed, near the base of the tentaculte, a ganglionary 
enlargement, from which passes off the true, inferior 
tentacular nerve of this animal, and two other large 
branches to the third, or external tentacle. 

The nervous centres are composed of ganglion glo- 
bules, varying very much in size ; some are very large, 
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rate nuclear bodies resemble the nuclei of the ganglion 
globules, but are much smaller, and contain but a 
single nucleolus. The nerve fibres pass through the 
ganglionary centres, among the globules in every direc- 
tion ; but none of them appear to originate or terminate 
in the latter. None of the ganglionary cells are cau- 
dated. 

The nerves consist of bundles of tubuh, containing an 
oleo-albuminous matter, which in the fresh nerve is semi- 
fluid, faintly granular, homogeneous, and translucent, but 
after the matter is pressed out of the tubuli it separates 
into two portions, one of which is a tenacious, fluid sub- 
stance, containing the other in the form of oil-like glo- 
bules of no determinate size. The wall of the tubuli is 
amorphous and transparent, and has attached to it, and 
projecting externally, oval, granular, nucleolated nuclei. 

The nerves, especially in those emanating from the 
supra-ocsophageal ganglia, are enveloped in a sheath 
formed of large, elongated, polygonal, transparent cells, 
containing in the centre an oval nucleus surrounded by 
a mass of coarse, granular bodies, wliich are endowed 
with a very active molecular movement. 

Chapter i. — on the organs of especial sense. 

Touch. The soft, mucous integument is very irrita- 
ble ; but tactile sensibility is most developed in the ten- 
taculue, which are two pairs of tubular prolongations of 
the external integument, from the anterior part of the 
body or head. The superior pair of tentacul» are 
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several times longer and thicker than the inferior pur. 
The; are comco^ylindroid in shape, with the free extre- 
mity or point dilated, or bulbous, in the otiter side of 
whioh the eyes are placed. The inferior pur are abort, 
conico-cjlindroid, and slightlj bulbooa at the point. 

The integument is thick at the base of the tentacolse, 
but gradually becomes thinner as it approaches the free 
extremity, where it is delicate Emd transparent. The 
color is ihe same on the general investment of the body, 
except at the free extremity of the tentaculce, where, 
from its transparency, the structure beneath shows 
through, and appears whidsb. On the superior tentar- 
culee it is rougher than upon the inferior, from the poly- 
gonal folds being deoper. It is but loosely attached to 
the parta within, except at the free extremity, where it 
becomes firmly united. 

The retraction of the tentacolse takes place by meuis 
of the contraction of &e retractor muscle, wluch forms 
within the tentaculie a cylindrical tube, and is inserted 
into the integument at their free extrenuty, so that when 
they are retracting the integument becomes inverted, 
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Within the tube of the retractor muscle of the tenta- 
culre, passes to the free extremity of the latter the ten- 
tacular nerve. When the tentaculse are retracted, the 
nerve becomes tortuous, and spiral, but when fully pro- 
truded it is nearly straight, or merely undulated. 

Near the free extremity of the superior tentacular the 
nerve undergoes a sudden constriction, and then dilates 
into a gangliform enlargement, from the outer side of 
which proceeds a small division of the tentacular nerve, 
as the optic nerve, to the eye. The gangliform enlarge- 
ment is composed, on the exterior, of the nervc-tubuli of 
the tentacular nerve, and on the exterior, of a soft, white, 
finely granular matter, containing, in the exterior layer, 
round, granular, nuclear bodies. Anteriorly, the enlarge- 
ment undergoes a constriction, and then dilates into the 
large, bulbous mass of the extremity of the tentaculae. 
This latter mass is white, soft, and finely granular. 
Upon its exterior, the nerve-tubuli of the exterior of the 
first gangliform enlargement diverge, and divide into a 
number of large branches, which laterally subdivide into 
numerous smaller branches, and thus inclose the granu- 
lar mass. 

The inferior tentaculixi present the same nervous struc- 
ture, except that there is no well-marked constriction 
between the tentacular nerve and the first gangliform 
enlargement, nor between the two enlargements, nor is 
there any optic nerve. 

The space between the tentacular nerve and the 
retractor muscle, is fiUed^with a filamentous tissue, con- 
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taining roand, grantdar, nncleolated naoH, and lai^, 
round or elliptical, transparent cells, irith nnlcM tusilar 
to those which lie £1*66 in die tisaae. 

The integnment of the tentacnlse b terj freely sop- 
jdied with nerrea from the Bupraroeeopliageal ganglia. 

Tasts. If existent, it is probably dependent upon 
nerrea distribnted within the buccal body, aod derired 
Enta the Btomato-gaatric ganglia. The stmotore of the 
Ungual lamina preclades any idea of ita ezistonoe there. 

Shell. The presence of this sense is undoubted, 
though there ia much discrepancy of opinion as to ita 
^tuation. I hare suspected that it probably nay be 
placed in Ute blind sac, or depresaon, wluch opens just 
below the mouth. This sac raries in its degree of derel- 
opment in the difTerent genera ; in Umax it b a super- 
ficial depres»on ; in Vaginulos it extends backwards 
beneath the buccal body for half an inch, is conical in 
shape and yellowish-white in color ; in BuUvuu fuBciatu* 
it extends back, in the excaration of the fixit, to the toi], 
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glionic globules. Their interior is filled with a trans- 
parent fluid, containing numerous otoconites, which vary 
in size, are oval in form, transparent, composed of con- 
centric layers of carbonate of hme, and frequently have 
a small cavity in their centre. During life, and for a 
short time after the death of the animal, the otoconites 
are endowed with a peculiar vibratory movement, by 
which they are disposed to accumulate into a mass in the 
centre of the auditory vesicle. After the cessation of 
the movement, they become diffused through the fluid of 
the vesicle. 

Sight. The eyeball is placed beneath the integu- 
ment, on the outer side of the constriction which exists 
between the gangUfonn swellings at the free extremity 
of the superior tentacula. The optic nerve is derived 
from the inferior part of the first gangliform enlargement, 
is tortuous or undulating, and reaches the eyeball at its 
posterior part. Its course is frequently indicated by a 
deposit of pigmcntum nigrum. 

The eyeball is globular, and is invested exteriorly by 
a transparent tunic, corresponding to the sclerotica and 
cornea. 

The choroidca forms two-thirds of a si)hcre, and is 
inflected anteriorly into a sort of depressed disk, perfo- 
rated in the centre. It consists of a delicate, trans- 
lucent membrane, with a deposit of a single layer of 
irregularly rounded, or oval, black jiigment cells. The 
interior of the choroidea contains a clear, consistent vit- 
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reoos hamor ; but the character of the retina I did not 
detect at the time. Whether a CTTstaUme lens exists or 
not I am in doubt ; at the time of making the inrestiga- 
tions, in several instances I thought I discerned it very 
distinctij ; bnt in other instances, even when larger spe- 
cies were examined, if it ensted it escaped my observa- 
tion. 
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PLATE I. 

LiXAX TABIEOATUS. 

Fio. I. The integument laid open, with the viscera in situ. 1. Buc- 
cal body ; S. salivary gland ; 3. stomach ; 4. intestine ; 5. termination 
of intestine in the rectum; 6. blind tube from the termination of the in- 
testine; 7. oviduct; 8. pulmonary chamber; 9. heart; 10. renal organ ; 
1 1 . left superior tentacle ; 1 2. sub-cesophageal ganglia ; 13. left stomato- 
gastric ganglion; 14. liver; 15. origin of the retractor muscle of the 
penis. 

Fio. II. The viscera dissected apart 1. Buccal body; 2. stomach ; 
8. intestine; 4. termination of do.; 5. blind tube from do.; 6. salivary 
glands; 6.* salivary duct ; 7. liver; 8. hepatic duct; 9. testicle; 10. 
epididymis; 11. prostate gland; 12. penis; 13. retractor of do. ; 14. 
ovary; 15. oviduct; 16. genital bladder ; 17. pulmonary cham1)cr; 18. 
aorta; 19. cephalic branch of do.; 20. visceral branch of do.; 21. sub- 
oesophageal ganglia; 22. left superior tentacle. 

Fio. III. The generative apparatus. 1. Testicle; 2. epidid\inis; 
8. prostate gland ; 4. penis; 5. retractor of do.; 6. ovary; 7. oviduct; 
8. genital bladder ; 9. cloaca. 

Fio. IV. The pulmonary chamber laid open and magnified four 
diameters. 1 . Floor formed by the muscular peritoneum ; 2 pulmonary 
oriAcc; 3. rectum; 4. anal aperture; 5. renal organ; 6. duct of do.; 7. 
pericardium laid open; 8. heart; 9. pulmonary vein; 10. pulmonary 
■rterics; 11. aorta. 

Fio. V. Testa. 

Fio. VI. Dental phite. 

PLATE H. 

FlOR. I. — IV. ASIOK HORTSVUB. 

Fio. I. Organs in situ. 1. Buccal body; 2. stomach; 3- intestine; 
4. termination of do. ; 5. liver; 6. testicle; 7. ovary; 8. oviduct; 9. 
cloaca; 10. pulmoniry chamber; 11. heart; IS retractors of the penb 
aod^igiiia. 

▼OL. I. SI 
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Fia. n. Genitalia, two diamelcn. 1. Teitide; 2. epidtdjmii; 
3.' vu deferens; 3. prostaie glanil; 5. peoii; 6. ovaij; 1. oviduct j 6. 
genital bladderj 9. cloacai 10. rctraclon of the peuii and THgiua. 

Fia. III. Digeitive apparatus. 1. Buccal bodyj S. retracton of 
do.; 3. msophagui; 4- Btomoch; 5. intcttine; 6. rectum; 7. aniUi 8. 
•alivaiy glands i 9. ducts of do.; 10. liver', 11. dnctof liver. 

Fio. IV. Pulmonary chamber, magnified. 1. Floor of tlie cavf 17 ; 
S. ptilmouMj orifice; 3. pulmonary arteries ; 4. auricte; H- ventricia; 6. 
pericardium; T. aorta; 8. reual organ; 9. intestine; 10. anus. 

FlOI. v.— VI. LiXAX CLUFESIKIB. 

Fio. V. Tbe digesdTB qiparatni. 1. Bueoil body; S. its retrac- 
tor; a. stomach; 4. Intestine; 5. terminal portion of do.; 6. anus; 7. 
salivaij glands ; 8. liver. 

Fio. VI. Oenerativo apparatna. I. Testicle; S. epididymis; S.* 
Tos defereiu; 3. accessory gland of do.; 4. prostate; 5,6. penis; 8. 
ovidnct; 9. genital bladder; 10. cloaca. 

FlOS. Vn.— IX. LrkU ACBEBTIB. 

Fio. Vn. Body laid open, and viscera dissected apart. I. Buccal 
body; 3. stomach; 3. intestine; 4. blind Inbo of do.; 5. salivary 
glands; 6. liver; 7. testicle; B. epididymis; 9. prostate; 10. recepta- 
cle of the penis; 11. trifurcaieglandof do.; IS. sac of penis; 13. retrac- 
tor muscle; 14. ovary; 19. oviduct; 16. genital bladder; 17. pulmon- 
ary chamber. 

Fio. Vni. Lower portion of the goDitalia. I. Prostate; S.rccepta- 
cle of penis; 3. trifnrcate gland ofdo. ; 4.sacof penis; 5. retractor; 6. 
oviduct; 7. bladder; B. cloaca. 

Fio. IX Receptacle of the penis laid open. 1. penis; a. longitu- 
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Fio. in. DigestiTe appantnt tad pulmonaiy chamber. 1. Bvo- 
ealbody; 8. retmcton of do. ; S. oesophagi; 4. stomach; 5. intestine; 

6. rectnm; 7. salivary glands ; 8. ducts of do.; 9. liver; 10. ducts of 
do.; 11. pulmonary chamber ; 12. pulmonary veins ; IS. renal organ; 
14. heart. 

Fio. IV. Generative apparatus. 1. Testicle; 2. epididymis; 2.* 
Tas deferens; 3. prostate; 4. penis; 5. retractor of penis ; 6. ovary. 

7. oviduct; 8. genital bladder ; 9. dart sac; 10. cloaca; 11. glandular 
structure of do.; 12. right superior tentacle. 

Fio. v. Penis, dart sac, etc. laid open. 1. Penis; 2. folded lining 
of do. ; 3. vas deferens ; 4. dart sac, containing the dart ; 5. neck of 
oviduct; 6. duct of bladder ; 7. cloaca., 

Fio. VI. The dart, enkrged. 

Fio. Vn. Glandular layer of the cloaca, enlarged. 

Fio. VIII. Globular form of the genital bladder. 

i^G. DC Spermatozoa, highly magnified. 

Fio. X. A bunch of imperfect spermatozoa from the testicle, highly 
magnified. 

Fio. XI. Granules from the testicle, highly magnified. 

Fio. XII. Imperfect ova from the ovary, highly magnified. 



PLATE IV. 
Vaoinulus floridanub. 




Fio I. Integument laid open; the viscera in situ. 1. Buccal 
body; 2. salivary gland; 3. stomach; 4. intestine; 5. rectum; 6. liver) 
7. testfcle ; 8. multifid vesicle ; 9. heart 

Fio. IL Viscera separated. 1. Buccal body; 2. stomach; 3. intes- 
tine ; 4. salivary glands ; 5. liver; 6. course of rectum, renal duct, and 
pulmonary passage; 7. testicle; 8. epididymis; 9. receptacle of penis; 
10. multifid veside; 11. ovary; 12. oviduct; 13. genital bladder ; 14. 
parenchymatous sac of the vagina. 

Fio. III. Part of the digestive apparatus. 1. (Esophagus; 2. sto- 
mach; 3. intestine; 4. liver; 5. hepatic ducts. 

Fio. IV. Genitalia. 1. Testicle; 2. epididymis; 3. vas deferens; 
4. prostate; 5. receptacle of penis laid open ; 6. penis; 7. retractor of 
penis; 8. base of multifid vesicle ; 9. ovary; 10. oviduct; 11. genital 
bladder; 12. parenchymatous sac of vagina laid open. 

Fio. V. Visceral cavity, with the greater portion of the viscm 
removed. 1. Buccal body; 2. salivary glands ; 3. cesophagns; 4. rec- 
tum; 5. pulmonary passage; 6. pulmonary cells between the integno 
nunt and mnedir petH o awim i 7. pOnomrf itUrj ftom tiie kit 
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»ide; 8. heftrt; 9. renal organ; 10. i«n*l dnrt; II. penb, «oen vitlun 
ita recepteclo ; la.baaeof tb« tnultifld TCaicIo; 13. parcuchyiiiRtoiu mc 
of tbe Tagiaa; 14. viginn; 15. lulMcsophageal, and 16. tupra-oMopIis- 
geal ganglia; IT. olfiictory »imui. 

Fio. VI. Dental plale : a. size of nature ; b. magnified, with lbs 
retractor mascle attached. 



PLATE V. 

BU LINUS FA8CIATUS. 

Fio. I. The visrcra dissected apart 1. Bnccal bodj) !. lingual 
pouch ; 3. retractor of buccal hody ; 4 elomach ; 5. intestine ; 6. rec- 
tum; T.anua. 8. salivary glands; 9. ducts of do. ; 10. lireri II. posi- 
tion of ihe testicle commingled with the posterior lobe of tho liver j 13. 
epididymis ; 12.* van deferens ; 13. accessory gland of the epididymis ; 
U prostate; 15. penis; 16. retractor of do. ; 17- multifid vesicle; IS. 
ovary; 19. oviduct; 19.* glandular portion of do.; SO. genital blad- 
der : 21 . pulmonary chamber ; 32. pulmonary aperture ; S3 pulmonary 
artery; 24. pulmonary vein; 25. pericardium; 26. Horiclo; 27. ventri- 
cle; 28. aorta; 29. renal organ ; 30 rennl duct; 31. oritlce of do- ; 32- 
BDpra-ixsophagcal ganglia; 33. stomato-gastric ganglia; 34. aub- 
ccsophageal ganglia. 

Fia. II. Buccal body laid open, enlarged. I. TJpperlip; 3. lower 
lip ; 3. dental plale ; 4. sides of buccal cavity ; 5. tongue ; 6- entrance 
of (esophagus ; 7. tesophagui ; 8. salivary dncts ; 9. lower part of 
bnccal body; 10. retractor muscle. 

Fio. III. The mnscolar tongue, with the tnbnlar prolongation of 
the Ungual lamina into the lingual pouch. 

Fio. IV. Dental plate: a. magnified; b. BizeofnatnTe. 

Tsv.. V. Exrarulion of tlic fool I. Buccal Ijoily turned forwiird; 
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retnelorofdo.; 8. oMOphagni; 4. stomadk; 5. intestine; 6. rectom; 
7. tauu; 8. sftlirary glands; 9. liver; 10. testicle; 11. epididymis; 
11.* vas deferens; 11.** accessory gland of epididymis; 12. pros- 
tate; Id. penis; 14. retractor of do. ; 15. ovary;, 16. oviduct; 17. 
genital bladder; 18. pulmonary chamber ; 19. pulmonary vein ; 20. 
heart ; 21. renal organ ; 22. its duct ; 23. anus; 24. cephalic branch of 
aorta ; 25. supra-ocsophageal ganglia. 

Fio. III. Genitalia. 1. Testicle; 2. epididymis ; 2.* vas deferens ; 
2.** dilated commencement of do. ; 3. accessory gland of epididymis ; 
4. prostate ; 5. penis ; 6. prepuce ; 7. retractor muscle ; 8. ovary ; 9. 
oviduct; 10. genital bladder; 11. muscular organ on the duct of do. ; 
12. cloaca. 

FiQ. IV. Fenis, etc laid open. 1. Vas deferens; 2. retractor of 
penis ; 3. penis ; 4 a longitudinal papillatcd fold of the lining mem- 
brane; 5. prepuce; 6. bladder laid open; 7. muscular oi^an at its 
base; 8. neck of oviduct ; 9. orifice of do. ; 10. cloaca. 

Fio. V. A second appearance of the interior of the organ at the 
base of the bladder ( 1 ). 2. Longitudinal folds ; 3. neck of oviduct ; 4. 
orifice of do. 

FiQ. VI. Fortion of oviduct laid open, exhibiting the spermatic 
groove, and, within it, the orifice of the prostate gland. 1 . Epididymis ; 
2 accessory gland; 3. spermatic groove ; 4. side of the oviduct 

Fio. VIX. Pyramidal epithelia from the prostate gland, highly mag- 
nified. 1. MassofceUs; 2. isolated cells. 

Fio. VIll. Imperfect ova from the ovary. 

Fio. IX. Dental plate, much magnified. 

Fio. X. Eye, much enlarged. 

Fio. XI. Portion of renal organ, moderately magnified. 

PLATE VII. 

Fio. I. H. cellaria; 11. — V. H. alterkata; IV., VII. IL 

pebspbctiva; VIII. H. palliata. 

Fio. I. Viscera of H. cellaria, dissected apart 1. Buccal body; 

2. retractor of do.; 3. oesophagus; 4. stomach; 5. intestine; 6. rec- 
tum; 7. anus; 8. salivary gland ; 9. liver; 10. duct of do. ; 11. testicle; 
12. epididymis; 12.* vas deferens; 13. prostate; 14. penis; 15. 
retractor of penis; 16. ovaxy; 17. oviduct; 18. genital bladder; 19. 
vagina; 20. pulmonary chamber ; 21. heart; 22. renal oipin. 

Fio. II. Viscera of H.altemata. 1. Buccal body; 2. casophagos; 

3. stomach; 4. intcstiiie; 5. rectam ; 6. salivary gland ; 7. Uver; 8. 
testicle; 9. epididymis; 10. proitate; 11. penis; IS. retractor of do.; 
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13. orarj; H. oviduct; IS. geniUlbUddflT) 16. pnlmonaij dumber I 
17. heart; IB. renal organ ; 19. reaaldoct; SO. pnlmomuj mpertnn. 

Fia. nl. Dental plate, magnified. 1. MnscJe ; S. the plate. 

Fio. IV. Penii laid open. 1. Penii; S. thick longitudinal fold; 

5. TM defereni ; *. retractor of penii. 
Fio. V. Specmatozoa, bigblj magnified. 

Fio. VI. DigestiTe apporotiu of H. pergpectiTa. 1. BoecMlbodj; 
3. retractor of bnccal body ; 3. ceaophagus; 4. Btomach; S. intettlnei 

6. Mlivarj gland ; 7. ducts of do. ; 8. hepatic doctt. 

Fia. Vn. Genitalia. 1. Testicle; S. epididTiniij 3. •ccestorj' 
gland of do.) 4. prostate; 5, penis; 6. relnctorof do.; T. OTsry-; 8. 
oviduct; 9. genital bladder; 10. cloaca; 11. right superior tentacle. 

Fta.Vm. Diisectionof B.palliata. I.Baccalbody; a. itomach; 
3. inieatiiie; 4. rectnni; 5. anus; 6. salivary gland ; T. liver; 8. epldi* 
dymii; S.* TtwdeTerens; 9. accessory gland of do.; 10. prostate; It. 
penis; IS. leDactor of do. ; 13. ovtuy ,- 14. Oviduct; 15. genital blad- 
der; 16. reliactor of bnccal bodj; 17. pulmonary chamber; IB.beait; 
19. renal organ; SO. supra-cesophageal ganglia. 

PLATE VIII. 

FlOi. I. — VI. HsLtZ KDI.TIbIHEAYA. 

Fia, I. Digestive apparatus. 1. Bnccal body) S. retractor of do.; 
3. lingual pooch; 4. stomach; 5. intestine; 6. saliraiy gland; T. 
hepatic duct. 

Fia. II. Genitalia. 1. Testide; 2. epididymis; S.* vaa detereni ; 
3. accessory gland of epididymis; 4. prostate; 5, penis; G. prepuce; 

7. retractor of penis; 8. ovary; 9. oviduct; 10. genilal bladder; 11. 
vagina; 13. cloaca; 13. right superior tentacle. 

Fio. III. Penis (1) laid open to exhibit the papillary structure on 
r surface ; 3. prepnce ; 3. vas deferens ; 4, 5. neck of oviduct 
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Fio. IX. Spermatozoa and f^nulcs from the epididymis, highly 
majj^iificd. 

Fio. X. Portion of the renal orpnn at its commencement, exhibit- 
ing the relation of the duct at its outer edge. 

Fig. XI. Ublix Berlandekiana. 

Fio. XI. Genitalia of Helix Bcrlandcriana. 1. Testicle; 2. epi- 
didymi.s; 3. accessor}' gland of do. ; 4. j)rostate; 5. j>cnis ; 6. double 
retractor of do. j 7. sac of the dart?; 8. ovary; 0. oviduct; 10. blad- 
der; 11. cloaca. 

platl: IX. 

Figs. I. — III. II. profunda. 

Fio. I. Digestive apparatus. 1. Buccal body; 2. retractor of do. ; 
3. a»sophagus; 4. stomach; 5. intestine; 6. salivarj' gland; 7. ducts 
ofdo. ; 8. hepatic ducts. 

Fio. II. Inferior part of the genitalia 1. Prostate; 2. vas defe- 
rens; 3 penis; 4. retractor of do. ; 5. prepuce; 6. oviduct; 7. bladder; 

8. vagina; 9. cloaca; 10. tentacle. 

Fio. 111. 1. Vas deferens; 2. j)enis ; 3. retractor of do. ; 4. i)repuce 
lai<l open; 5. glans penis; 6. genital l)ladder and duct laid open, ex- 
hil)iting the interior, longitudinal folds; 7. neck of oviduct; 8. vagina; 

9. cloaca; 10. tentacle. 

Helix filiginoha. 

Fio. IV. II. fuliginosa, with all the viscera dissected apart 1. 
Buccal iKxly; 2. retractor of do. ; 3. dsophagu"; 4 stomach; f). intes- 
tine; G. rectum ; 7. anus; 8. .salivary gland ; 9. ducts ofdo.; 10. liver; 
11. te-sticle; 12. ej)ididymis; 13. accessor}- gland of do. ; 14. prostate; 
15. penis; 16. retractor of do. ; 17. ovar}-; 18. oviduct; 19 bladder; 
20. glandular structure surrounding the vagina; 21. jnilmonary cham- 
ber; 22. heart; 23. renal organ; 24. n*tractor muscle of the foot; 25. 
8Uj)ra-, 20. sub-(csophageal, tmd 27. stomato-gastric ganglia. 

Figs. V. VI. II. auriculata. 

Fif}. V. Digestive apparatus. 1. Buccal body; 2. lingual pouch ; 
3. retractor of buciul body ; 4. o'sophagtis ; 5. stomach; 6 intestine; 
7. saliyary gland ; 8. ducts ofdo.; 9. hepatic ducts. 
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Fio. Vt. Genitalis. 1. Testicle; a. epididjmis ; 9* vaadeftreiui 
3. arrcuOTj gland of epiilidyinis ; 4- proslate ; 5, pcnii; fl. Ktiactor 
of io.; 7. 0VB17; 8. oviducti 9. genital bladder; 10. Tasinai Il> 

FioB. Vn.— IX. AuDtroBT 



Fin. VII. Inferior gangliiL of the aab-oesapbngeal tnata, higblf 
mntpiiHed, with tlic auditor}' veisiclrs attached. 
Fig VIII. Side view of one of thu aoditor/ vesicles. 
Fia. IX. Otoconitoa, verj bigtil^r magnitled. 

PLATE X. 

FlOi. I. III. II. EXOI.ETA. 

Fio. I. Di^tiTe opparatDS. I. Bticml body; 2. lineal ponch; 
3. rclractorof tinccal body; 4. etomnchj 5. intcslinei & aoUvaiy gland; 
7. ducts of do-; 8. hepntic ducts. 

FlQ. II. Genitalia. SnmercfcrcnccsasFif;. VI.Fl.IX,; S.** glan- 
dular coranii*nccment of vas deferens. 

Fiu. in. Penis laid open. I. [<onpitudinal folds ; 2. Tasdcfcrona; 
3. -i-alvularfoldiij 4. retructor of ptnis; 5. vagina; 6. orifice of do. 

F108. IV. V. H. KLEViTl. 



Fio. IV. Viscera dissected apart. I. Baccalbodv; 2. (Fiophagait; 
3. Momncb; 4. intentiue; 5 rectum; 6. anus; T, Falivarj gland; 
8. liver; 9. testicle; 10. epididymis; 11. ^ccc^:.'>o^y g^land of do.; 10.* 
TOsdefvrens; 12. prostate; 13, penis; 14. retmctor of do.; 15. ovary; 
16. oviduct; IT. gcaital lilndiler; IS, i>ulmonary chamber; 19. pul- 
; 20. heart; 21 retialor-'un; 22. doc 
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Vn~ n. Oemiaib. Same raftireiin* ■■ Fi|;. TI. PI, IX. 

Via. tU. Poitioii of the oTtdoct laid open, I. Tnuurcnc foU« ol 

the? lidm; S. spermatic groove. 
Fio. IV. I>«iitel pUte, Lu^7 n 



FioB. V, — VI. H. 

Fia. V, y ucen diiKclcd apart. 1. Buccal bodj", I. lesophifiu; 
a. itomach; 4. inteitine; 6, rectum; G. anoii; T. aalEvorj gland; 8. 
titer; S.testicto; 10. epiilldymis; II , ncccsKin- gland of do, ; 10.* vu 
deferenB; 13. prostata; 13, pcnii; It. ntnictotordo.; 15. oviuy; tS. 
ovidact; 17. genlt*! bladder ; 18. pnlmoniuy chsmbcr; IS. hoort; 90 
renil wgsn- 

Fio, VI. AccMOOrj gland of the opididjmii, highlj- minified. 



FlQB. Vn.— K. H. THIBOIDUS. 

Fio. Vn. DigBBiive apparaiuB. Same rtfenjouei as Fig, I. 
Fio. VIU. Genitalia. Sarao refcrcm^ u Fig. VI, I'l, IX. 
FiQ. IX. Pen!* laid open, 1, Longitudinal fotdi; 3. Talvular toU ; 
3. Toa de&i«iu ; 4. retntctor of penis ; i. orifice of laginu, 

PLATE XU. 

PlOB. L— m. H. tHTUTBXTA. 

FlQ. L OcnilBli*. 1. Twtid*; 1. apididTmia; 3u accesaor;? gland 
of do.; V* m d«fw«tv; i- prcMtiit«; a, pmiai 6. ntnctar of io.; 
7, Bar of the dnri i B. glnndnlai poochea; 9. ovoiy; ID. ovidurl; II. 
goninU Uoddcr ; 13. duct of do. to Iba roginai 13, diriaion of the dui:t, 
GQclosing the lower part of the genitalia ; 14. ratmctor of the don sue; 
15, portionof the dur^t of the genital bljulder,«nclo»iiig the cloaca; 16. 

Fio, It. Lower part of iIm genltalta btid open. 1. Penia; a. por- 
tion of the duct of the giMutuI bladder, which encloiaa the lower part of 
Aegenitotlo, Inidopen; 3, voi doferoiw ; 4. neck of the oviduct; B. 
dnct of the bhidder; C. the portion of do, to the vagina; T. don aac ; 
S, elandulor pouchoa; 9, dart; 10. oriljcc of the vngina. 

Fio. Ill, a. the don, the uie of nature; b. do. much initKniticil. 

Fios, IV, — vn, H. LiOEiu. 



Fio. IV. IMgntivo apparolns. 
do,; 3. ceaopbl^^Ul; 4. BtOBMcb; 5. 

bepiuicdud. 
vob. I. 39 



J bod J ; 2. lelroctoi of 
; B. uliror; ([laiul; T. 
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Tia. V. a«dbilU. Suds rcftrancw u Fig. L 
Via. TL Aninud with the peuii tjidloirar portion of the dirt 
Fia. Vn. Dental plue. 
Flo. VUL Oenitalia of H. tuppniw, m _ 
Same Tefarencw m Fig. I. 

FioB. JX—XL H. coirCATA. 

Fio. IX. KgwdTs appantiu. Same rolbreiKea u Tig. L F!. 
XI. 

Fio. X. Oeiiilalis. Same Teferencei at Fig. TI. ^ ttt^ except 
11, which ii probably a dart tac\ 12. cloa«». 

Fio. XL Doaia] pimte, mach magnUed. 

PLATE Xm. 
Fio- L— m. Sdccikea. 

Fia. I. Vucera dlaiected apart. 1. Bnccalbody; S. atomach; 3. 
intratine; 4. rectum; 5. anni ; 6. ulivar; gl&iul ; 7. dactiofdo.i 8. 
liTer; 9.te>tidei 10. epididymii; 11. acc««Mrygl«Ddofdo.i IS-pros- 
tatej 13. penii; 14. ovary; 19. oridactj 16. ganital bladder; 17. 
pulmooaiy chamber j 18. be«rt ; 19. renal organ. 

Fta. n. Genitalia. Same icferencea ai Fig. TI. PI. IZ. 

Via. III. Denial pUte. a. N&tnral size; i 
cle; a. dental plal«; 3. ««ces*ory plau. 

Fio. IV. Nerre cenlrei of Helidua orbicnlata, highly n 
1. Sapra-cesophageal ganglia; S. atomalo-gaaldc gao^ia; 3. 
(esophageal ganglia; 4. aaditory venclea. 

Fio. V. Spermatozoa thim tbe epididymia, very highly m 

PLATE XIT. 
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monarj Yein ; 24. heart; 25. aorta; 26. renal organ; 27. dactof do. ; 

28. oriiicc of do. ; 29. retractor muscles of buccal body, tentacles, and 
podol disk; 30. supra-cesophogeal ganglia; 31. stomato-gastric gan- 
glia; 32. superior tentacles retracted ; 33. Distoma sacs. 

Fig. III. Inferior view of the protruded portion of buccal body. 
1. Mouth; 2. external tentacles. 

Fig. IV. Diagram of nervous centres. 1. SulMKsophageal gan- 
glia ; 2. supro-a'sophageal ganglia ; 3. stomato-gastric ganglia. 

PLATE XV. 

Fio. I. Genitalia of Bulimus dealbatus. 1. Testicle; 2. epididy- 
mis; 3. accessory gland of do. ; 4. prostate; 5. vas deferens ; 6. j)eni8; 

7. retractor of do. ; 8. ovary; 9. oviduct; 10. genital bladder ; 11. va- 
gina; 12. cloaca. 

Fio. n. — IV. Pupa incana. 

Fig. II. Viscera dissected apart. 1. Buccal body; 2. retractor of 
do.; 3. wsophagus; 4. stomach; 5. intestine; 6. rectum; 7. anus; 

8. salivary gland ; 9. liver; 10. pulmonary chamber; 11. collar; 12. 
pulmonary aperture; 13. pulmonary vein; 14. heart; 15. aorta; 16. 
renal organ; 17. ductof do. ; 18. testicle; 19. epididymis; 20. acces- 
sory gland of do. ; 21. prostate; 22. vas deferens; 23. penis; 24. retrac- 
tor of do. ; 23. dart sac ( ?) ; 26. ovarj' ; 27. oviduct ; 28. genital bladder ; 

29. an accessory gland joining the duct of the genital bladder by the 
duct 30; 31. retractor muscles ; 32. sub-a?sophugeal ganglia. 

Fig. III. Penis laid open. 1. Penis; 2. longitudinal fold; 3. re- 
tractor of penis; 4. vas deferens ; 5. oritice of do. 
Fig. IV. Dental jdate, magnified. 

Figs. V. VI. Bulimus decollatus. 

Fig. V. Digestive apparatus. 1. Buccal body; 2. lingual pouch; 
3. retractor of buccal body ; 4. wsophagus ; 5. stomach ; 6. intestine ; 
7. salivary gland ; 8. ducts of do. ; 9. hepatic ducts. 

Fio. VI. Lower portion of the Genitalia. 

Figs. VII. VIII. B. tibgulatus. 

Fig. VII. Digestive apparatus. Same references as in digestive 
apparatus of Fig. II. 
Fig. VIII. Genitalia. Same references as Fig. I. 

PLATE XVI. 
Fio. I. Kerrooi system of Glandina tnmcata, mugiufied. 1 . Supra- 
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cemphogMtt gMi^; 1. tnlxMophagml gugUft; 9. mmmta - g m tA o 
guigU*; 4. nem to die npper Up; S. to tfatlntegutMatarthsntperior 
tMtMntM ; «. U tbe Ul»r«l lipi ; 7. npn^MC^bagaal, ttDmato-gMOic 
IpuigUomc commlmre ; 8. sopeiior "mWmiUr narra ; 9. an nrr i mo i j 
bnnch 1 10. nem io tbe Inferior and «xlenia] tontaenla} 11. gan- 
^iooic enlargemsnt of do. ; 1£. infeiior tentacnlar Berra ; IS. anmial 
WBIaetiUr nerra; U- □errci to the baonl body; IS. to tNophagiu 
radttoaueh; IS- to laUnry ducts and gland; IT. mpta-CHOphagaal, 
nb-ceaophagea], ganglionic connmunRa; 18. nerret to podal diik; 
19. nerret to collar and pnlmonaiy clumber ; 20. to retractor of buc- 
cal bod;; SI. foUom coane of aorta, and rappliia tlie oridnct, otbij, 
tealicle, etc. ; SS. mppUee iol^ament, collar, pulmonary chamber, and 
TOIractor mnidet, U origin ; 33. to penfi; U. to cloaca and intt^- 
meot in Ticlni^; !5. nnmcroni branrbe* to iategnment on each side, 
and podal dUk; 36. to retractor muscles; 37. to tail and podal diikj 
S8. large branch to iDtegoment on each dda. 

Fio. II. SupraHBMphageol and elomato-gatlnc ganglia of H>li« 
albolahrla. I. Bapra-ceaophageal ganglia; 1. itamato-ga<(ric gaoglia. 
3. gnpis-oMophageal, inb-<EKiptiageB], ganglionic conmuBRirei ; 4. gn- 
pra-cceophageal, itomato.gastTic, ganglionic commiacnrea; 9. nq>eriw 
tantacnlar nem ; 6. inferior teotacnlar do- ; T. to commencement of 
olfactory unos ; S. Inferior part of month and bnccal body; 9- to inte- 
gnment of lipa ; 10- integnment at side of month, and generatiTe apa- 
turo on the rl^t tide; 11. rocnrrent branch to (apeiior Icnlacnlar 
muscle; 11. to retractor of podal disk; 13- to boccal body; 14. to 
(Biophaga*; IS. to aaliTary glandi. 
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Bulimus acutus, Fer. 152, 159. 

dcalbatus, 109, 122, 128, 162, 

199, 213, 229. 
decotiatus, 109, 128, 134, 152, 
158, 159, 188, 199, 213, 230. 
exiguus, 109, 128, 129, 140. 
faliax, 109, 128, 12U. 
fasciatus, 109, 119, 128, 153, 
153, 246, 160, 162, 199, 213, 
216 229. 
harpal 109*, 125. 126, 129. 
lubricus, 109, 128, 129, 137, 139, 

144, 151, 152, 157, 159. 
octona, 159. 
radiatus, 159. 
•ubula, 109, 12S, 153, 162. 
serpera!«truH, 109, 128. 
undatus, 109, 119, 159. 
virgineuis 159. 
virgulatus, 109, 119, 128, 152, 

153, 199, 213, 230. 
xebra, 128, 152, 153, 160, 162. 
Cabinet npeciiiiens, insufficient for 

study, 72. 
Calcareous rudiment, 200. 
Causes, influencing geographical dis- 
tribution of specie>«, 99 ; mountain 
ranges, 110; rivers and laki>s, 107; 
ocean, 108; climate, 110; geologi- 
cal structure. 112 ; vegt*tation, 113; 
humidity and dryness, 113; eleva- 
tion, 115; inundations of rivers, 
130 ; tires, 131 ; agriculture, 132 ; 
destniction by animals, 133; iIks 
sea, 135; local, 138. 
Central region, features of, 103; spe- 
cies of, 109. 



CbinKrtiemB, Raf , 40. 

Chaiao oTapeciBc ninies, 77. 

Circular syilsm oT amngemeDl, EA 

CinrDlBtury sppanlns, 33A. 

CirrbobFBDublHta, Bl. 9S, W. 

Cluuficaiiini, 84. 

CUDSIUA, Lk. 1G5, 1G7, 168, 169 

IK. 
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SaO; in TebEOnopbonu, E3I : ii 
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Vaginulus, 22i ; Uasuea or, 
S3S. 
btaildrr, 234; Id Limu, 219; 
in Anon, 220 ; in Tebenno- 
phonu, 230; in Vaginulug, 
2^1 in Helix, 236; m BuU- 
reiua, 329; inPiipa, 230 ; in 
Succiuca, 231 ; in CluKlina, 
231. 



., 109, 119, 1 



1, 153, 



di»lnbuiioo of mwi™, !72. 

CiunDBBLu, pr. 97, 163, les, ISS, 

168, 171. 172. 
jejuna, 109, 33& 
Waria, OouJd, 109, 119, ISS, 
193. 162. 
Cfrena, 178. 
Dart iBc, in Tebennopbonu, SSI ; i 

Helix, 337. 
Denial plale, 306 ; in Pupa, 313 ; i 

Succinea, 213. 
Demruclioo or ipecies by animal 



featiires of the counlry 100. 
Geological relaliooa of laad-sbeUii, 
176. 
MTUclure, influence oo tpeciea, 
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GI.4SD1NA, 97, HI, 114. 121, 124, 128, 
163, 166, 167, 171, 174, 303, 
21-1, 231, 242. 
iruncalB, 109, 138, 134, 163, 

199. 
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GtialhodDu, 178- 

Hablisand faeuhtesofleod mdtlafbs, 
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Helicina rubeUa, 128. 184. 

Uujx, 97, 111, 124, 127, 128, 163, 166, 

167, 168, 171, 172, 173, 202, 

211,223,237. 
alix)ciocta, 109, 128. 
albolubru>, 59, 109, 128, 129, 

199,211,223,224,225,226. 
ulliaria, 105. 
alternatH, 59, 109, 123, 126, 

128, 129, 162, 199, 224, 225, 

226,233 
appresjw, 59, 109, 128, 129. 
a^persa, 109, 129, 151, 152, 159. 
arborea, 109, 12b, 129, 199, 224, 

228. 
auriculata, 59, 109, 122, 128, 

162, 199, 211, 224. 
berlanderiana, 109, 122, 128, 

199, 226, 228, 229. 
boaplandi, Lk. 159. 
builoniuna, 109, 122, 128. 
ccllanu, 109, 129, 152, 158, 159, 

IbS, 199,211,225. 
chen«ina, 59, 109, 128. 129. 
clauMi, 50, 109, 128, 129, 181. 
concrava, 59, 109, 128, 129, 134, 

199, 211, VS4, 226, 228, 229. 
cumberiandiana, 109, 123, 128. 
coiiiinbiana, 109. 
caiifuraieuHUf, 109. 
detnisHa, 109, 128, 129. 
dentifera, 109, 129, 199, 224, 

228. 
depicta, Orat. 159. 
deMertorum, 196. 
dubia, 162. 

eieotrina, 109, 128, 129. 
elevata, 59, 109, 128, 129, 199, 

224. 
exoleta, 109, 128, 129, 199,211, 

216, 223, 226. 
fallax, 111, 121, 128, 129, 188, 

199,228. 
fatigiata, 109, 128. 
fuligiaora, 109, 128, 129, 199, 

224, 226, 227. 
gularis, 109, 123, 128, 199, 224, 

226, 227, 228, 229. 
horteiwia, 109, 126, 129, 137, 

154, 156, 159, 18». 
hirauta, 59, 109, 128, 129, 181, 

199, 211. 
innccta, 59, 109, 128, 129, 181, 

199, 224, 228. 
interna, 59, 109, 128, 129. 
indentata, 109, 128, 129. 
inoraata, 109, 115, 125, 128, 129. 
inlertexta, 109, 128, 129, 199, 

211.22^228. 
jeiaaa, 109, 128. 
labiGM«109. 



Helix labyrinthica, 59, 109, 128, 129, 

140, 181. 
lactea, 152, 159. 
ligera, 59, 109, 128, 129, 199, 

211 224. 
lineala, 59* 109, 128, 129, 181. 
leporjna, 109, 123, 128. 
limatula, 109, 129. 
latiinodon, 109, 123, 128. 
loricata, 109. 
lucjda, 109, 124, 129, 152, 158, 

159 
luciibrata, 109, 121, 128. 
maxiltuta, 109, 12b. 
miniisciila, 109, 128, 129, 139, 

140, 154, 162. 
major, 109, 123, 128. 
niobiliana, 109, 121, 128. 
monodon, 109, 128, 129, 162, 

181. 
roultjiineata, 59, 109, 115, 128, 

129, 199, 224, 225, 226, 233. 
multidentata, 109, 12S, 129. 
Deiiioralu), 134, 152, 150. 
nicklmiana, 109. 
nuttaltiana, 109. 
ottonjit, 109, 119, 128, 153. 162. 
penn»ylvanica, 109, 12b. 129. 
palliata, 59, 109, 123, 128, 129, 

199, 224. 
patula, Deah. 59. 
perMpectiva, 59, 109, 128, 129, 

199,211,224,226. 
pisana, 152. 
profunda, 59, 107, 109, 128, 129, 

199. 224, 225, 226. 
pulchella, 109, 128, 129, 142, 

151, 152, 157, 159, 188, 199, 

228. 
puf>tiila, 109. 
nxula, 109, 123, 128. 
rbodocheila, 109, 119, 128, 153. 
saxicula, 109, 128, 162. 
aayi, 109, 115, 129, 199, 224. 
•elenjna, 109, 119, 121, 128, 

162. 
septemvolva, 59, 60, 109, 122, 

128, 137. 
solitaria, 59, 109, 128, 129, 199. 

224, 226. 233. 
spinoNa, 109, 123, 128. 
striatella, 109, 12b, 129. 
sub-plaoa, 109, 123, 128. 
sunpreasa, 109, IV^ 129, 199, 

224, 226, 227, 22b, 229. 
sportelia, 109. 
strigoee, 109. 
texaaiana, 109, 122, 128, 199, 

224,228. 
tbvroidiuL 50} 109, 128, 129, 181^ 
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Uulix iridenUli, », IDS, 111, 115. 
121. 128. 129, 1D9, 211, 224, 
295,336,228, 

IriodoalH, Jin. 169. 

lawiueodiann, 109. 

tadujulato, 109. 

vanoouvflraniM, IDS. 

TahabiLiA, C tS>. 

virgHta. 133. 
HemUomB, Rat. Sa. S3. 

ovBlu, Rat. 93. 
Bumidtly, JnBuean: oa iwoieft, 113. 
Wepiily of «p«iUBs on bolh oonii- 

deiiK, 75. 
Infrrubraochiata, 



Bl 99,96. 

« of, 196. 



lolcBtine, 208 : in Helix, 313 ; in Suc- 

diiea, S13. 
latroduclian of loreigp qi«-Mn, ISO ; 

■geocy uTcurKnUiili, 138. 
iDundstioiia of river^ indueaDe on 

■peoJM, 130. 
Invenebrale aaimBU, B9. 
Kidney, ia Unrnx.SX; in ArioD,23G. 
Lakiu, inlluence on Ibti range ors]ie~ 

ciep, 107. 
Leitly,aBBHii]iyorieiTealrii1 piacro- 

LlinaciOcE, », 165, ITl, 172, 193, 193, 

195. 

LiMAi, 97, 133, 128, 163, 169, 167. 

168, ni, 172, 173, 193,202, 

203, S05, 306, 317, 330, 335, 

246. 

camneBlri*, IDS, 136, las, 18S, 

207, 20S, 309, 310, 316, 319. 
mwntut, 109, 128, 139, 131, 152, 

U6, 190, 198, 19S, 19S, 207, 

308, 918, 919. 
graeiU*, Baf. 93. 
varienliiB, 109, tSS, 139, 134, 

vn, i.'5e, ise, m 198,207, 

208. 213, 218. 
iniailie, 76, 97, IK. 



92; CuvH*>idi*ii>OBer, B9; toba 

(tudied Willi ibeir «Mi, 09, 
MoiH^teunibniachiutB, Bl. 93, 96. 
Hountitin nmgei, inllueacea on fpe- 

L-ies, 101. 
Mueoiu glands, 2M. 
tnembnoe, 316. 
Mnllifid vesiclei, 229. 
UukIm, 203. 
Nalnde«, 173. 
" ' ' gastnopodB, !99. 



tieii 



I, 178. 



dBliibulioo of, 339, 241; 

•inKlurc u{, 2i3. 
NcrvDiiB ccdUui, 339; ci«npi»i1ioii 

of, 349. 
New Yivt Lyceum, iu Anoabi, 33. 
NudeubmnubiBtfl, Bl. 90, 96. 
Nudiliranchiaia, Cuv. 93. 96. 
ObslBClea lo Ibe iludy of ZoUogy, 

83. 
Odociiphlum, R«f. 49. 
Odoirupii. Raf. 48. 
Oniphalinn, Raf. 49. 
Onlen of MoUuacB, 04. 



Buliinus, 313; iu Olandina, 315. 



332; iuHeli 

OTiducl,334: in Limsi, 319; in 
benoopboruB, 230; ia Va^ni 



ItBlUTBB of, 109 ; ape- 



»of,ioa 

DBCcllB, IffV, IBS. 

ula OubeitBiM, 13^ 

il disk, 199, 301. 
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236; in Vaginulus, 237 ; in Helix, 
237. 
Pulmonary chamber, 199, 200, 202. 
Pulmonary orifice in Limax, 235. 
Pulmonary rete, in Limax, 235; in 

Helix, 238. 
Pubiations of llie heart, 238. 
PfTPA, Dnip. 97, 114, 121, 1C3, 165, 
167, IGS, 171, 173, 201, 202, 
213 230. 
armifeni, 109, 128, 129, Ibl. 
badia, 109, 124, 129. 
contraeta, 109, 128, 129, 140, 

154, 102, ISl. 
corticaria, 109, 128, 129. 
incana, 109, 119, 128, 153, 162, 

199, 21G, 230. 
nipioola, 109, 128, 129, 140, 

IW, 1G2. 
m'»di<'a, 109. 

jwntifioa, Gould, 109, 128. 
servilus, Gould, 1G2. 
variolaria, 128. 
Pupada*, 97. 
Ralincsque (C. S.) notice of, 41 ; his 

works, 4b. 
Rang, hia definition of Gasteropoda, 

93. • 

Rectum, 208. 

Renal organ, 236, 239 ; in Tobenno- 
plionw, 237 ; in Vaginulus, 237 ; in 
Helix, 238. 
Rcprotluction of injured parta, 196. 
Rc'.Hpirutory apparatu.s, 235. 
Retnictor mu-icle, 202, 225. 
Riven*, intluencc on the range of 5pe- 

cien, 107, 130. 
Salivary glands, 208, 217 ; ofVaginu- 
lu.H, 211; in Helix, 212; in Succi- 
nea, 214; in Glandiua, 215. 
Sav, (Thos.) his Conchulogy in 
Nicholson's Encyclopedia, 36 ; his 
life, 39 ; Helices doscrilx'd by, 59. 
Scutihranchiata, 131. 95, 96. 
Sea, infiuence of its vicinity on spe> 

cics, 135. 
Sense, organ.«i of, 243. 
Serial arrangements, 88, 97. 
Shells, to 1h> studied with the animal, 

69; tmd at all ages, 71. 
Sight, organ of, 247. 
Silliman's Journal, its contributions, 

35. 
Siphonobranchiata, Bl. 95, 96. 
Smell, sense of, 246. 
Species, definition of, 64; variations 
o(y 65 ; how to be de»cnbed, 
68. 
on both continents, identity of, 
75. 



Specific names, choice of, 77. 
Spermatheca, 234. 
Spermatozoa, in Helix, 232, 234. 
Slate Surveys, 36. 
Stenostoma, Kaf. 49. 
Stenotrema, RaC 49. 
Stomach, 207 ; of Tebennophorus, 
210; of Vaginulus, 210; in Helix, 
211; in Bulimu-s 213; in Pupa, 
213; in Succinea, 213. 
Stomatu-gastric ganglion, 241. 
Succinea, 7G, 97, 114, 124, 128, 163, 
1G5, 1G7, 168, 171, 196, 201, 
202,213,231,233. 
amphibia, 159. 
aurea, 109, 128, 129. 
avara, 109, 128, 129. 
campestris, 109, 121, 128. 
luteola, 109, 128. 
munita, 128. 
nuttallianu, 109. 
obli(iua, 109, 128, 129, 199. 
ovalis, 109, 128, 129. 
putris, 109, 129, 159, 162. 
rusticana. 109. 
Sub-a*sophageaI ganglion, 240. 
Supra-<£8ophageal ganglion, 239. 
Synonyms, an olmtacle, 63. 

of sjwcies described by Say, 59. 
Synopsis of genera and species in 

each geographical section, 128. 
Table of Helices described by Say, 
59; of pneumonobranchiate mol- 
lusca, 97 ; of distribution of species 
in geographical regions, 109; of 
tem|>erature, 110; of genera and 
species in each geographical sec- 
tion, 128; of foreign species ob- 
served in the United States, 159 ; 
of species inhabiting other parts of 
America, 162; of the numlwr of 
sfHTcies in each genu.s, 1G3; of 
tcrre.Htrial mollusks in the United 
States and in Europe, 167 ; of ge- 
nera, compared witli those of South 
America and Cuba, 171. 
Taste, sense of, 246. 
Tebkw.nophoru8,53,97, 111, 123, 128, 
163, 165, 167, 168, 171, 173, 
193, 200, 204, 205, 209, 220, 
236. 
carolinensis, 109, 128, 129, 198, 
205. 
Tegumentary covering, 203. 
Temperature, table of, 110; vicissi- 
tudes of, 127. 
Tentacuhe, 199 ; structure of, 244 
Terrestrial mollusks, anatomy of, 198. 
in the United States and Eu- 
rope, comparative table of, 167. 



VOL. I. 



33 



bcaaophonu, SSO; ia Vaginulus, 



a Helix, 223, SSZ 



xoacn, orgHQ ui, ^'io. 

TozMremH, lUf. 49. 

Triodap*ii, Bar. 49. 

TropbodoD, Kaf. 49. 

TurbiDAted tnu*. 201. 

Vasina, in Hetii, 237, in Bulimiu, 

22S; in Saccinea, 331: ia Olui. 

dina, 332. 
Vaouiuujs, ST, 124, 128, 1 



Varielie*, Ooin local iiy, 63. 

Vaa dererens, in Limax, 318 ; ia Te- 



/ffis: 



Vertebrata animalt, SS. 

VEftnQO, 97, 124, 163, 163, 169, 171. 

decora, 109, 1'it, 129. 

gouldii, 103, l*i4, 129, 

niillum. 109, 133, 139. 

ovoiH, 109, las, 139, 137. 

[wmixlon, 109, 12s, 1 as). 

Vicisijiludea o( WmiKnluK. ioflu- 

specira, 137. 



141. 

iecliaiu oToounlry, 117; Flo- 
ridi, 118: tertiary of tbe Al- 
Untie, ISO; Soulliem Inle- 
Hoi, 122 ; Nortbem latanor, 
123; Nonhweitein, 124; 
Nonbeaueiu, 135; (able ot 



ZoAlogy, obaiBclea io the tludy of, 
03 ; aeglecl of Ameritian, by 
£uror>cHii>, 96. 
orHanachiuetlB, 30; of New 
Jfort, 3S; in ihe Uniled 
Stales, riee of, 31. 
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